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INTRODUCTION. 


The  present  volnme  of  the  Annnal  of  the  Office  of  Kaval  Intelligence, 
vMch  is  the  tenth  in  the  series  of  general  information  from  abroad, 
letains  the  title  of  last  year's  Dnmber.  It  is  now  impossible  for  the  office 
tosapply  most  of  the  previous  numbers  of  the  series. 

In  the  notes  on  navies  a  new  heading,  ^^  Ships  lost  or  struck  from  the 
iKt,"  has  been  introduced. 

Chapter  YI  treats  of  the  armor  question  in  its  present  aspect,  as 
I-    tiewed  in  the  light  of  recent  practical  tests. 

Chapter  YII  presents  a  view  of  the  different  systems  of  coast  defense 
of  various  European  states. 

Chapter  X  is  given  in  continuation  of  Chapter  VII  of  No.  IX.  It 
deals  principally  with  the  question  of  promotion,  a  question  which  is 
ezdiing  a  great  deal  of  attention  in  several  foreign  services  and  is  a 
Tital  one  in  our  own. 

Chapter  XI  presents  a  list  of  some  standard  works  on  professional 
fl&bjects.  This  list  is  necessarily  incomplete.  It  has  been  found  impos- 
rible  to  cite  authors  whose  works  antedate  the  year  1885,  except  in  the 
ease  of  a  few  standard  works  that  are  frequently  going  through  new 
editions.  This  office  will  be  glad  to  receive  notice  of  omissions  or 
errors  in  this  list,  with  a  view  to  publishing  in  a  future  volume  a  more 
complete  bibliography  of  the  naval  profession. 

0.  H.  Davis, 
Commanderj  Chief  Intelligence  Officer. 

Navy  Department,  July  1, 1891. 


ERRATA, 


P»ge  196,  Tig,  6,  for  lower  **tk^  road  a^ 

Page  207,  ninth  line  from  top,  for  "  drops"  read  drop. 

Page  214,  third  line  from  top,  omit  ''by/' 

Page  214,  seventh  line  from  bottom,  insert  comma  after  '*  ciroait." 

PaG^e  235,  twelfth  line,  fifth  paragraph,  insert  hyphen  after  "  Pem." 

Page  245,  first  line,  fifth  paragraph,  insert  hyphen  after  '*oondl." 

Page  261,  first  line,  second  paragraph,  for  ^'Snnd''  read  Sund. 

Page  379,  fifth  line,  second  paragraph,  for  '^ome''  read  home. 

Page  398,  third  line  of  table,  for  *' Dynamite  No.  1  ......  4.6"  read  Dynamite  No. 

1   1.6. 

Page  450,  sixth  line  from  top,  omit  comma  after  ''  Information." 

Page 451,  third  line  from  top,  for  ''Lyon"  read  Lyons. 

Page  452,  first  line,  eighth  paragraph,  for  "  Treaties  "  read  Treatise. 

Page  45'^,  first  line,  dinth  paragraph,  for  "Treaties"  read  Treatise. 

Page  452,  first  line,  ninth  paragraph,  for  "  Kleoteicity  "  read  Electricity. 

Page  458,  first  line,  second  paragraph,  for  ''  Eiemenary  "  read  Elementary. 

Page  462,  next  to  last  line  of  second  paragraph,  for  "  Mutray  "  read  Murray. 

Page  471,  first  line,  second  paragraph,  for  "  Vice- Admiral  Penhoot"  read  Yico- 
Amlral  Penhoat. 

Page  471,  second  line,  second  paragraph,  for  ''  avce"  read  ayeo. 
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1. 

NOTES  ON  SHIPS  AND  T0RPED6  BOATS. 


UNITED  STATES, 

The  Naval  Appropriation  Bill  for  the  fiscal  year  ending  Jane  30, 1891^ 
provides  $16,607,000  for  "  increase  of  the  Kavy,"  and  anthorizes  the 
coDStmction  of  one  new  vessel  (protected  crniser  No.  13). 

So  mnch  of  the  Act  approved  March  2,  1889,  as  authorized  the  con- 
sfcniction  by  contract  of  one  armored  steel  cruising  monitor,  is  repealed. 

VESSELS  PROPOSED  OB  LAID  DOWN. 
INDUNA-HASSACHUSfiTTS-OBEdON. 

(Coast-line  battle  sbips,  page  7,  General  Information  Series,  No.  IX.) 

The  contracts  for  these  three  vessels  were  awarded  in  November,  1890 ; 
the  first  twOf  to  the  William  Cramp  &  Sons,  Ship  and  Engine  Bnilding 
Company,  of  Philadelphia,  and  the  last  one  to  the  Union  Iron  Works, 
of  San  Francisco.  They  are  all  to  be  completed  and  ready  for  delivery 
on  or  before  the  expiration  of  3  years  from  the  date  of  contract. 

The  estimated  cost  of  the  Indiana  and  Mas%achu8ett8  was  ^3,020,000 
apiece,  and  that  of  the  Oregon  $3,180,000,  bnt  there  will  be  a  slight 
increase  on  these  amounts,  dae  to  changes  in  the  original  plans. 

Armament — Four  ISinch  B.  L.,  eight  8-inch  B.  L.,  four  6-inch  B.  L., 
tventy  B.  F.  G.,  fonr  machine  guns,  and  seven  torpedo-tubes. 

Protection. — A  water-line  armor  belt  7^  feet  wide  and  18  inches  thick; 
annored  redoubts  17  inches  thick  at  each  end  of  the  belt  extend  3^  feet 
above  the  main  deck  and  thus  give  an  armored  freeboard  of  15  feet  2 
inches;  these  redoubts  protect  the  turning  gear  of  the  turrets  and  all 
the  operations  of  loading.  The  turrets  for  13-inch  guns  have  17-inch 
inclined  armor ;  the  8inch  guns  have  barbettes  of  10  inches,  inclined  tur- 
rets of  8^  inches,  and  cone  buses  and  loading  tubes  of  3  inches.  The 
s  le  armor  is  backed  by  6  inches  of  wood,  two  finch  plates,  and  a  10-foot 
b  t  of  ooal,  while  belts  of  water-excluding  material  are  worked  on  the 
s  pes  of  the  armor  deck  forward  and  aft.  Above  the  belt  armor  and 
e  ^ending  from  redoubt  to  redoubt  the  side  is  protected  by  5  inches  of 
SI  el.  The  conning  tower  is  10  inches  thick,  with  a  7-iuch  tube  for  pro- 
u  iug  the  voice  pipes,  steering  connections,  etc.  The  protective  deck 
u    ^  inches  thick  over  the  belt  and  3  inches  thick  forward  and  abaft  it. 
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8  NOTES  ON  SHIPS. 

Motive  power, — ^Two  vertical,  triple-expansion  engines  of  9,000  I.  H. 
P;,  estimated  to  give  a  sastained  sea  speed  of  15  knots. 

Dimensions, — ^Length  on  the  water-line,  348  feet;  extreme  breadth^ 
69  feet  3  inches;  draught,  24  feet;  displacement,  10,231  tons. 

new  TORE* 

(Armored  omiser  No.  2,  page  7,  No.  IX.) 

Bids  for  the  construction  of  this  vessel  were  opened  on  June  10, 1890, 
and  the  contract  awarded  to  Messrs.  Oramp  &  Sons,  of  Philadelphia, 
Pa. 

HABBOBDEFEmoe  BAX. 
(Page  331,  No.  VHI.) 

The  contract  for  the  construction  of  this  vessel  was  made  and  con. 
eluded  with  The  Bath  Iron  Works  on  January  28, 1891. 

It  was  at  first  intended  that  this  vessel  should  depend  for  offensive 
power  upon  her  ram  alone,  but  it  has  since  been  decided  to  give  her  a 
light  battery  of  rapid-fire  guns  (probably  four  6-ponnders). 

Protection. — ^Deck  and  side  armor  from  2^  to  6  inches  thick,  and 
Oinch  inclined  plates  about  smokepipe  and  ventilators ;  conning  tower, 
18  inches. 

Motvve  power. — ^Two  horizontal,  triple-expansion  engines  of  4,800  I. 
fi.  P.,  which  are  to  give  an  average  speed  of  17  knots  during  two  con- 
secutive hours.    (This  power  may  be  increased.) 

BimeTmons. — ^Length,  251  feet;  breadth,  43^  feet;  draught,  15  feet; 
displacement,  about  2,100  tons. 

To  be  completed  within  18  months  from  date  of  contract.  | 

PBACTICE  CBUI8BB. 
(Page  9,  No.  IX.) 

The  contract  to  build  this  ship  was  given,  on  July  18, 1890,  to  the 
Samuel  L.  Moore  &  Sons  Company,  of  Elizabeth,  N.  J. 

She  is  to  be  completed  and  ready  for  delivery  to  the  Government  on 
or  before  the  expiration  of  2  years  from  the  above  date. 

-    FIBST-CLASS  PBOTECTBD  CBUISBB  Ho.  IS. 

(Page  7,  No.  IX.)  j 

The  contract  for  this  vessel  was  awarded  to  Messrs.  Cramp  &  Sons, 
of  Philadelphia,  on  November  19, 1890.  She  is  in  course  of  construc- 
tion, and  is  to  be  completed  on  or  before  the  expiration  of  2  years  and 
6  months  from  date  of  contract. 

Armament — One  8-inch  B.  L.,  two  6  inch  B.  L.,  twelve  4-inch  R.  P.  i 
0.y  twenty-four  1-pounder  and  6-xK>under  B.  F.  6.,  four  machine-guns,  -j 
and  six  torpedo-tubes. 


NOTES   ON   SHIPS.  9 

Protection. — In  wake  of  the  rapid-fire  and  machine  gnns  the  ship's 
side  will  be  armored  with  4  and  2-inch  plates ;  the  6  and  8-inch  B.  L. 
are  protected  by  heavy  shields  attached  to  the  gun  carriaeres ;  a  com- 
plete protective  deck  is  2^  to  4  inches  thick ;  conning  tower^  5  inches ; 
tabes,  3  inches. 

Motive  power. — ^Three  sets  of  vertical  inverted  triple-expansion 
en^nes,  working  three  propellers,  are  expected  to  give  21,000  I.  H.  P. 
and  a  speed  of  22  knots. 

IHmenHons. — Length  on  load  line,  412  feet;  beam,  58.2  feet;  mean 
draft,  23  feet  ]  displacement,  7,400  tons. 

FIBST-CLASS  PBOTECTED  CBUI8EB  No.  IS. 

A  circular  inviting  proposals  for  the  construction  of  this  vessel  was 
issaed  by  the  Navy  Department  March  11, 1891,  and  on  June  1, 1891, 
tiie  bids  were  opened,  but  the  contract  has  not  yet  been  awarded. 

This  vessel  is  to  be  similar  to  cruiser  No.  12. 

FIBST-CLASS  PBOTBCTEB  CBUI8BB  No.  «• 

Proposals  were  opened  on  June  10, 1890,  and  the  contract  awarded 
to  the  Union  Iron  Works  of  San  Francisco,  Oal. 

Some  modifications  l\^ve  been  made  in  the  plans  of  this  vessel  so  that 
the  description  on  page  8,  No.  IX,  is  not  altogether  correct. 

The  armament  is  dow  to  consist  of  four  8-inch  B.  L.,  ten  5inch  B.  F. 
G.,  twenty  6-pdr.  and  3-pdr.  E.F.  G.,  four  machine-guns,  and  six  torpedo- 
tubes. 

The  8-inch  B.  L.  are  mounted  on  the  main  deck  forward  and  aft  in 
tiie  center  line  on  barbettes  4  inches  thick,  with  inclined  turrets  of  the 
same  thickness  over  the  guns.  These  guns  are  about  10  feet  above  the 
deck  and  26  feet  above  the  water-line,  and  have  very  great  train. 

The  5-inch  B.  F.  G.  are  mounted  in  the  superstructures  in  such  a  way 
that  four  of  them  can  fire  nght  ahead,  five  on  either  beam  and  four 
right  astern. 

This  cruiser  is  to  be  completed  by  January  1, 1893. 

TOBPBDO-TESSBL  No.  1. 

(Page  7,  No.  IX.) 

Proposals  were  to  have  been  opened  on  February  11  of  this  year,  but 
iv*iie  were  received, 

TOBPEDO'BOAT  No.  9, 

lwo  proposals  were  received  on  December  20, 1890,  to  build  this 
1m  ikt^  1>iit  the  Department  did  not  accept  either  of  them. 

!$9'ow  plans  were  prepared  and  a  re-advertisement  issued  on  June  19 
lo  *  proposals,  which  are  to  be  opened  on  the  26th  day  of  August,  1891. 
I  e  requirements  are  for  a  sea-going  torpedo-boat  of  about,  but  not 
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p  .  lesd  than,  120  tons  displacement,  to  make  on  trial  not  less  than  an 
average  of  24  knots  per  honr^  maintained  snecessiuUy  for  two  consecu- 
tive honrs. 

Said  vessel  to  be  completed  within  twelve  months  firom  the  date  of 
the  contract 

TUGBOATS. 


The  contracts  for  building  three  steel  tugs  were  awarded  on  December 
20, 1890,  to  Mr.  Harrison  Loring,  of  Boston. 

They  are  to  have  the  following  dimensions :  Length,  102.5  feet ;  beam, 
21  feet ;  draught,  8.5  feet ;  displacement,  about  190  tons. 

VESSELS  BUILDING. 

• 

The  monitors  Pi«ritan,  Mianttmomoh^  Amphitrite^  ManadnoeJcj  and  Ter- 
ror are  in  various  stages  of  construction  and  their  completion  depends . 
now  on  the  delivery  of  their  armor  and  heavy  guns.    This  may  also  be 
said  of  the  Maine  and  T€x<i8  and  all  other  armored  vessels  on  the  new 
programme. 

Work  is  progressing  on  cruisers  7,  8,  9, 10,  and  11,  and  on  gunboats 
5  an4  6.    Numbers  7  and  8  have  been  named  CincinTiati  and  Ealeigh, 

VESSELS  LA  UNCHED. 
MAINE. 

Armored  cruiser  of  6,648  tons  (page  298,  No.  VII)  was  launched  at 
the  New  York  navy-yard  on  November  18, 1890.  The. rig  of  this  ves- 
sel has  been  chauged  and  she  is  now  to  have  three  military  masts  with 
fore-and-aft  sails. 

HONTEBET. 

Coast-defense  armor-clad  (page  331,  No.  VIIT,  and  page  10,  No.  IX), 
was  launched  at  the  Union  Iron  Works,  San  Francisco,  on  April  28, 
1891. 

BENKINGTbN. 

Partially  protected  cruiser  of  1,720  tons  (page  300,  No.  VII),  was 
launched  at  the  shipbuilding  yard  of  N.  F.  Palmer,  jr.,  &  Co.,  Chester, 
Pa.,  on  June  3, 1890.    (See  Steam  trials.) 

STEAM  TRIALS. 
PHILiDELPlfLL 

First-class  protected  cruiser,  of  4,325  tons  (page  299,  No.  VII),  had  a 
very  satisfactory  full-power  trial  of  her  machinery  June  25, 1890,  off  th  s 
south  coast  of  Long  Island. 

A  40-mile  course  was  carefully  measured  and  marked  by  range  bes  - 
cons,  and  observations  of  current,  wind,  etc.,  were  taken  by  a  numbe  r 
of  observers. 
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NOTES   ON  SHIPS.  11 

Two  mns  over  this  eonrse  gave  the  following  mean  resalts :  Speed, 
19.678  knots ;  I.  H.  P.,  8,815 ;  revolutions,  119.6 ;  vacaum,  24.5  inches ; 
steam  pressnre,  159.8  pounds }  air  pressure,  1.49  inches }  coal  per  L  H. 
P.,  per  hoar,  2.99  i>pund8. 

SAN  FBAirCISCO— NEWIKK.      • 

FirstK^lass  protected  cruisers  of  4,083  tons  (page  239,  Ko.  YI,  and 
page  299,  'So.  Yll),  have  both  passed  their  trials  sucoessfully  and  been 
aeeepted  by  the  Government 

The  Ban  Frandsco^s  trial  took  place  in  Santa  Barbara  Channel,  off 
the  coast  of  Oalifornia,  on  August  27,  1890,  and,  as  in  the  case  of  the 
FhUadelphiay  every  precaution  w  as  taken  to  prevent  error  in  the  esti- 
mate of  speed. 

Two  mns  were  made  over  a  40-mile  course,  with  the  following 
oeaii results:  Speed,  19.663 knots;  I.  H.  P',  9,913 ;  vacuum, 25.9 inches; 
revolutions,  124.8  ;  steam  pressure,  135.3  pounds ;  air  pressure,  2.02 
iDches. 

A  slight  allowance  had  been  made  for  unavoidable  accidents  which 
were  not  due  to  any  fault  of  the  engines  or  boilers,  but  these  allow- 
aoees  were  not  admitted  by  the  Department,  and  the  vessel  was  ac- 
cepted with  an  official  speed  of  19.524  knots. 

The  machii^ery  trials  of  the  Newark  were  for  horse-power  alone,  the 
contract  conditions  being  that  the  collective  I.  H.  P.  developed  by  the 
eogines  should  be  8,500,  maintained  during  four  consecutive  hours. 

The  first  two  attempt^  were  unsuccessful,  owing  to  the  breaking  of 
two  bolts  which  secure  the  cap  of  the  radius  link  of  the  low-pressure 
valve  gear,  but  these  bolts  having  been  replaced  by  larger  ones,  a  trial  on 
December  22, 1890,  gave  the  following  very  satisfactory  results :  Total 
L  H.  P..  8,868.6;  revolutions,  127;  steam  pressure,  161.9  pounds;  vac- 
uum, 25.8  inches;  air  pressure,  2.23  inches ;  coal  per  I.  H.  P.,  per  hour, 
2.23  pounds. 

The  estimated  speed  of  the  ship  (allowing  18  per  cent.  sUp)  was  19^ 
knots. 

OONCOBD— BENNINGTON. 

These  cruisers  are  reproductions  of  the  Yorktown  (page  333,  ISo. 

VllI)  in  both  hull  and  machinery,  but  the  requirements  were  that 

their  engines  should  develop  3,400  I.  H.  P.  instead  of  3,000,  as  in  the 

ease  of  their  predecessor. 

The  only  important  modification  of  the  Yorktmovfs  plans,  made  for 

I  later  vessels,  was  the  substitution  of  the  closed  ash-pit  system  of 

ced  draft,  for  the  closed  fire-room  system. 

'?he  Oaneard  commenced  her  official  trials  on  November  20, 1890,  but 
3  unsuccessful  owing  to  some  trouble  with  the  feed  pump  of  forward 
ier,  and  to  a  slight  leakage  in  the  ash  pits. 

Another  attempt  was  made  on  January  13, 1891,  which  gave  the  fol- 
ring  creditable  mean  results  during  a  run  of  4f  hours:  steam  pres- 
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sare^  164.3  pounds ;  vacnum,  24  inches;  revolutions,  162;  airpressare, 
2.29  inches ;  coal  consumption  per  I.  H.  P.  per  hour,  2.76  pounds ; 
I.  H.  P.,  3,404.5. 

The  speed  was  not  officially  taken,  but  observations  of  points  passed 
%  gave  an  average  of  about  17  knots. 

The  Bennington  was  given  trials  in  March  of  this  year,  with  the  fol- 
lowing average  results :  Total  I.  H.  P.,  3,312 ;  vacuum,  23.7  inches  j 
revolutions,  150 ;  air  pressure,  1.99  inches ;  coal  per  hour,  per  I.  H.  P., 
2.9  L  pounds. 

The  pitch  of  her  propeller  blades  having  been  altered,  another  trial 
took  place  on  April  2,  which  gave  satisfaction :  Mean  I.  H.  P.  of  both 
main  engines  and  all  auxiliaries,  3,436.1 ;  steam  pressure,  166  pounds ; 
vacuum,  23.8  inches;  revolutions,  151 ;  airpressure,  2.45  inches ;  coal  per 
hour,  per  I.  H.  P.,  2.6  pounds. 

VESSELS  LOST  OB  STRUCK  FROM  THE  LIST. 

Galena^  wooden  corvette,  went  ashore  off  Gay  Head  in  March,  1891 ; 
to  be  sold.   > 

Tfiana^  Nina^  tugs;  wrecked  in  March,  1891. 
Juniata^  wooden  corvette ;  sold  in  March,  1891. 
Quinnehaug,  wooden  corvette ;  sold  in  March,  1891. 
Pilgrim  J  tug ;  sold  in  March,  1891. 
SauguSj  monitor ;  sold  in  March,  1891. 
Rescue^  tug ;  sold  in  March,  1891. 
Brooklyn^  wooden  frigate ;  sold  in  March,  1891. 
Ossipee^  wooden  corvette ;  sold  in  March,  1891. 
fSpeedwelly  tug ;  to  be  sold. 

ENGLAND. 

The  shipbuilding  programme  embodied  in  the  Naval-Defense  Act  of 
1889  was  framed  on  the  calculation  that  in  1894  the  British  fleet  should 
be  equal  in  fighting  power  to  a  combination  of  the  forces  of  any  two 
foreign  powers,  and  the  First  Lord  of  the  Admiralty  has  informed  Parlia- 
ment that  the  progress  of  new  ships  during  the  last  two  years  has  been 
so  rapid  that  the  relative  position  of  the  English  navy  as  regards  new 
construction,  compared  with  that  of  foreign  navies,  has  much  improved, 
and  that  for  this  reason  the  Admiralty  do  not  propose  to  add  to  the 
number  of  battle  ships  building. 

Tlie  net 'estimated  expenditure  on  the  Navy  for  the  year  1891-^92  is 
$89,201,000. 

NE  W  C0N8TR  UCTION. 

The  number  of  vessels  to  be  built  under  the  Naval-Defense  Act  was 
70,  of  an  estimated  displacement  of  316,000  tons  and  carrying  540  guns, 
exclusive  of  machine  and  other  guns  of  small  calibre*  All  of  these  ships, 


K0TE8   ON   SHIPS. 


13 


▼itfa  their  armament  and  equipment,  were  to  be  completed  and  ready 
for  commission  before  the  Ist  of  April,  1894.  With  the  single  except 
tion  of  one  contract-bailt  ship,  whose  progress  has  been  slow,  there  is 
every  reason  to  believe  that  the  remaining  69  will,  with  their  armament 
and  reserve  guns,  be  finished  before  the  date  named. — (Statement  of 
First  Lord  of  the  Admiralty.) 

VESSBLS  PBOPOSED  OB  LAID  DOWN. 


BATTLE  SHIPS. 

The  Barfleur  and  Centurion  (page  334,  No.  YIII,  and  page  13,  No.  IX.^ 
are  still  called  second-class  battle  ships  on  the  Navy  Lists, but  they  are 
to  displace  10,500  tons  and  be  more  powerful  than  many  of  the  older 
veflsels  that  are  rated  as  first  class. 

The  keel  of  the  Barfleur  was  laid  at  the  Chatham  dockyard  in  Jaly, 
1890,  and  that  of  the  Centurion  at  Portsmouth  in  March,  1891. 

The  following  details  concerning  them  are  taken  from  an  official 
return: 

Artnament — ^Foor  lOinch  29-ton  B.  L.,  ten  47-inch  B.  F. G.,  seven- 
teen 6-poander  and  3-ponnder  B.  F.  G.,  and  seven  torpedo-tubes  (five 
above  water  and  two  submerged). 

The  lOinch  guns  are  mounted  in  pairs  in  armored  barbettes  which 
extend  down  to  the  steel  protective  deck  at  the  top  of  the  armor  belt. 
These  guns  can  be  worked  entirely  by  manual  power,  but,  in  addition, 
Bteam-power  will  be  supplied  for  the  training  of  the  guns  and  supply  of 
ammanition. 

Protection, — A  belt  of  armor,  having  a  maximum  thickness  of  12 
inches,  extends  over  200  feet  amidships,  and  is  completed  by  armored 
bulkheads,  with  a  steel  deck  from  2  to  2^  inches  in  thickness  at  the 
top  of  the  belt.  Forward  and  abaft  the  armor  belt  a  strong  under- 
water deck  completes  the  protection  to  the  bow  and  stern.  Above  the 
thick  belt  the  broSijdside  will  be  protected  to  a  height  of  9^  feet  above 
water  by  steel  armor  and  wood  backing  equivalent  to  a  total  thickness 
of  4  inches  of  steel.  Screen  bulkheads,  similarly  armored,  complete  the 
protection  to  the  sides  of  the  barbettes. 

The  barbette  armor  has  a  maximum  thickness  of  9  inches. 

The  guns  forming  the  auxiliary  armament  and  their  crews  are  also 
well  protected,  either  by  fixed  casemates  or  by  strong  shields  revolving 
with  the  mountings. 

Estimated  speed :  With  forced  draft,  18  to  18^  knots ;  with  natural 
liaft,  17  knots.    Goal  supply  at  designed  load  draught,  750  tons. 

These  ships,  like  the  new  first-dass  battle-ships,  will  have  a  high  free- 
K>ard  throughout  their  length,  with  a  flush  upper  deck.  The  heavy 
;iins  forward  are  carried  at  a  height  of  25  feet  above  water  and  those 
it  a  trifle  lower. 
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The  increase  in  size  of  these  second-olasa  battle-shipa  has  been  ap- 
proved by  the  Admiralty  after  very  fall  coDsideratioa,  aud  is  associated 
witb  the  following  advantages : 

(1)  Wood  and  copper  sheathing  on  the  bottoms,  adapting  the  vessels 
for  employment  on  distant  services,  wheira  docking  facilities  may  not 
be  available. 

(3)  An  increase  in  the  weight  of  armament. 

(3)  Improved  protection,  in  the  form  of  casemates  to  the  gons  in 
the  anxiliary  armament. 

(4)  Larger  and  heavier  boilers,  giving  a  higher  development  of  power 
'   for  contiunons  sea  service. 

(5)  The  limitation  of  extreme  draught  when  fally  laden  to  26  feet. 

If  these  vessels  are  completed  without  further  demauds  being  made 
npon  them  for  additional  weights  to  be  carried  in  connection  with  the 
aimameat  or  equipment,  they  will  be  capable  of  carrying  50  per  cent, 
more  coal  than  has  beea  named  above,  and  bunker  space  sufficient  to 
carry  this  full  supply  has  been  provided. 


As  illnstrating  the  speed  at  which  war  ships  are  now  bnilt  in  Eng- 
land it  may  be  noted  that  200  tons  of  material  vere  built  into  the 
Ceaturioa  daring  the  first  week  after  she  was  laid  down. 

F1BST-€L1S8  PBOTECTED  CBITUBBS. 

All  of  the  Edgar  olaas  (page  334,  No.  VIII,  and  page  14,  No.  IX)  are 
ill  course  of  constractiou  aud  three  of  them  have  beeu  launched. 

Bight  of  the  second-class  cmisers  {Apollo  type)  have  had  their  dis- 
placement increased  to  4,360  tons  aud  therefore  now  rank  as  first-class 
protected  cmisers. 

The  armament  of  these  vessels  will  consist  of  two  6-inoh  and  eight 
4.7-iacb  K.  F.  U.,  nine  6  and  3-ponuder  R.  F.  G.,  and  four  torpedo- 
tubes. 

Tlie  thickness  of  protective  deck  and  protection  to  the  machinery,  as 
well  as  the  coal  supply  to  be  carried  at  the  designed  load  draught,  are 
ideutical  with  those  of  the  vessels  of  the  Apollo  class,  the  essential 
change  in  the  new  ships  being  that  they  are  of  high  freeboard  through- 
out the  length,  with  a  flash  upper  deck,  instead  of  having  a  poop,  fore* 
caetle,  and  waist. 

The  whole  of  the  broadside  armament  is  carried  on  the  apper  deok 
in  the  Aatrm  class  at  about  8  feet  greater  height  above  water  than 
in  the  Apollo  class.  This  iucrease  in  dimensions  combined  with  higher 
l)?eeboard  will  greatly  facilitate  the  continnons  maintenance  of  a  high 
rate  of  siieed  in  a  seaway.    They  are  to  be  wood-sheathed  and  coppered*, 

The  names  of  these  vessels  are  CharybdU,  Forte,  Flora,  Fox,  Awtrea^' 
Bonaventure,  Hermiotte,  and  Cambrian.  They  are  all  in  course  of  con. 
structiou  or  about  to  be  laid  down. 
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SECOND-CLASS  PBOTECTED  CBUI8EBS. 

-A.11  of  the  remaining  twenty-one  of  this  class  (page  334,  No.  VIII, 
aD<l  page  14,  No.  IX)  have  been  laid  down  and  seventeen  of  them  have 
been  launched.    (See  Vessels  Lannohed.) 

TOBPEDO  VESSELS. 

l^ork  on  the  A'nielo'pe^  Circej  Hebe^  Leda,  and  Alarm  (page  335,  No. 
Vm,  and  page  15,  No.  IX)  has  been  delayed,  owing  to  the  fact  that 
tlie  contracts  for  their  machinery  were  not  given  out  by  the  Admiralty 
niitil  exhaustive  trials  had  been  made  with  the  Sharpshooter  class. 

As  a  result  of  these  trials  it  has  been  finally  decided  by  the  authori- 
ties to  increase  the  displacement  of  the  new  torpedo  vessels  from  735 
to  810  tons  and  make  them  structurally  stronger. 

Their  engines  and  boilers,  which  are  stronger  and  heavier  than  those 
of  their  predecessors,  will  only  be  required  to  develop  2,500  H.  P. 
inth  natural  draft,  and  3,500  with  forced  draft,  which  powers  are  cal- 
culated to  give  speeds  of  17.75  and  19.25  knots,  respectively. 

It  is  probable  that  they  will  all  be  given  fore-and-aft  bridges,  as  the 
Sandfly  when  crossing  the  Bay  of  Biscay  was  repeatedly  washed  down 
by  the  seas,  and  communication  with  the  forward  bridge  was  both  diiJl- 
cult  and  dangerous.  The  Speedwell^  SaXamander^  SheUdrdke^  and  Skip- 
jack  have  already  been  fitted  in  this  manner. 

Vm8ELS  LA  UNCHED. 
ftOTlL  SOYEBEIGIC— EMPBES8  OF  IKDIiU 

Battle-ships  of  14,150  tons  displacement  (pages  87,  97,  and  334,  No. 
VIII,  and  page  13,  No.  IX),  have  been  launched ;  the  former  at  Ports- 
mouth, February  26,  and  the  latter  at  Pembroke,  May  7, 1891. 

Both  of  these  great  armor-dads  have  been  constructed  with  remark- 
able rapidity. 

The  Bayal  Sovereign  was  launched  within  17  months  after  the  laying 
of  her  keeL  During  this  time  7,200  tons  of  the  total  weight  of  the  hull 
(9,640  tons)  was  worked  in,  all  the  armor  being  on  except  five  or  six 
plates  of  the  after  barbette. 

The  Empress  of  India  (then  known  as  the  Benoum)  was  commenced 
in  July,  1889. 

BLENHEDL 

Launched  from  the  yard  of  the  Thames  Ironworks  and  Shipbuflding 
Company,  Blackwall,  on  July  5, 1890. 

This  9,000- ton  cruiser  and  her  sister  ship,  the  jBZa^,  have  been  hitherto 
Glassed  as  ^^  protected,"  but  certain  modifications  that  have  been  made 
in  their  designs,  now  entitle  them  to  rank  as  armored  cruisers. 

It  was  at  first  intended  .to  concentrate  all  armor  on  the  protective 
deck  and  conning  tower,  but  the  destructive  effect  of  rapid  gun  fire  has 
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shown  that  all  possible  protection  should  be  given  to  gon  crews,  and  it 
has  been  obtained  in  these  ships  by  placing  some  of  the  guns  in  arm- 
ored casemates  and  covering  the  others  with  heavy  shields. 

Some  particulars  concerning  these  vessels  are  given  in  ^o.  YII,  page 
301,  and  the  following  description  will  show  recent  improvements  and 
modifications: 

Armament. — ^Two  9.2-inch  24-ton  B.  L.  in  bow  and  stem  in  armored 
towers ;  ten  64nch  B.  F.  6.,  six  on  the  spar  deck  and  four  on  main 
deck  in  casemates;  sixteen  3-pounder  B.  F.  G-.,  seven  iETordenfeldt  ma- 
chine guns,  and  four  14-inch  Whitehead  torpedo-tubes. 

ProtectUyn, — Curved  steel  protective  deck  18  inches  above  water-line 
amidships  to  6^  feet  below  it  at  sides,  and  3  to  6  inches  thick.  The  top 
of  machinery  is  above  this  deck  and  has  8-inch  steel  protection. 

Casemates  of  maindeck  guns  have  6-inch  steel  on  outboard  sides  and 
2  inches  inboard;  ammunition  tubes  and  tubes  from  conning  tower,  8 
inches ;  conning  tower,  12  inches. 

Motive  power, — Four  vertical  triple-expansion  engines  in  four  water, 
tight  compartments,  estimated  to  give  20,000  I.  H.  P.  and  22  knots 
s\)eed. 

Six  double-ended  boilers,  arranged  three  abreast,  in  two  fire-rooms. 

EDGAB-BOTAIi  ABTHUB^HIWKE. 

First-class  protected  cruisers  of  7,500  tons  (page  334,  No.  YIII,  and 
page  14,  No.  IX),  have  been  launched ;  the  Edgar ^  at  Devouport,  in  No- 
vember, 1890,  the  Royal  Arthur^  at  Portsmouth,  February  26,  and  the 
Hawke,  at  Chatham,  March  11,  1891. 

The  Admiralty  have  decided  to  modify  the  original  designs  of  the 
Royal  Arthur  and  Orescent  and  give  them  a  long  forecastle  extendiog 
about  110  feet  from  the  bow,  and  increasing  the  height  of  freeboard  for- 
ward by  7^  feet.  Upon  this  forecastle,  at  a  height  of  25}  feet  above 
water,  two  6-inch  B.  F.  6.  are  to  be  mounted  as  bow  chasers,  in  place  of 
the  single  9.2-inch  B.  L.  carried  forward  on  the  upper  deck  in  the  other 
first-class  cruisers. 

All  of  the  6-inch  breech-loaders  on  these  ships  will  probably  be  re- 
placed by  rapid-fire  guns. 

ANDBOMACHE-MBLAHPUS — NAUD  -  PIQUE -SIBIIJS -STBILLE -TEBPSICHOBE  - THKTI8- 
TBlBUmS-APOLLO—SPlBTAlf— Cn>EFATieABLE-.BAINBOW— 8APPH0-DfTBEPU>— BBn> 
LIAHT, 

Second-class  cruisers  of  the  Apollo  (improved  Medea)  class,  have  been 
launched  since  June  1, 1890.    (See  Steam  trials,  Latona.) 

PALLAS— PEABL-PHILOMEL-PH(EBB, 

Second-class  protected  cruisers  of  2,575  tons,  mentioned  on  page  335, 
No.  VIII,  were  launched  during  the  months  of  June,  July,  and  Aa- 
gustj  1890. 
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l^ese  vessels  are  similar  to  the  Medea  class,  bat  it  is  thought  that 
tlieir  batteries  of  eight  4.7-inch  R.  F.  G.,  instead  of  six  6-iDcli.B.  L.,  will 
prove  more  efficient.    (See  Steam  trials.) 

BSLLONA, 

Third-class,  partially  protected  craiser  (page  302,  "So.  YII,  and  page 
15,  ^o.  IX),  was  launched  from  the  shipbuilding  yard  of  Messrs.  Haw- 
thorne, Leslie  &  Go.,  Newcastle-upon-Tyne,  August  29,1890.  (See 
Steam  trials.) 

PIiASST-ASSATE, 

Torpedo  vessels  of  the  Sharpshooter  type  (page  303,  No.  VII,  and 
page  336,  No.  VIII),  were  launched  by  Messrs.  Armstrong,  Mitchell  & 
Co.,  at  their  Els  wick  yard,  in  July,  1890,  and  February,  1891. 
They  are  intended  for  service  in  India.    (See  Steam  trials.) 

A8P» 

A  steel  water-tank,  fire-float,  and  tug  vessel,  built  to  order  of  the 
Admiralty,  was  launched  at  Blackwell  in  October,  1890,  and  delivered 
at  Sheerness  in  January,  1891.  . 

Besides  being  nsed  as  a  tug,  the  Asp  will  carry  100  tons  of  fresh 
^ater.  and  a  powerful  fire  engine,  which  will  discharge  water  to  the 
beight  of  100  feet  at  the  rate  of  200  tons  an  hour.  Her  dimensioils 
are :  Length,  115  feet;  beam,  21  feet;  depth,  10  feet. 

The  triple-expaiision  engines  are  of  300  I.  H.  P.,  and  they  have  suc- 
cessfully passed  their  trials. 

It  is  understood  that  this  is  the  first  of  a  number  of  vessels  of  this 
type  which  it  is  the  intention  of  the  Government  to  build. 

STEAM  TRIALS. 

With  regard  to  the  trials  of  British  war  ships  Lord  George  Hamilton 
informed  the  House  of  Commons  on  June  17, 1891,  that  the  Admiralty 
bad  no  intention  of  abandoning  altogether  the  measured- mile  trial,  it 
being  valuable  as  a  test  of  the  speed  of  English  vessels  compared  with 
that  of  vessels  of  foreign  nations.  But  they  wished  it  to  be  understood 
that  the  trial  by  measured  mile  was  only  one  test  of  a  particular  char- 
acter, and  that  the  real  test  of  a  vessel  was  only  to  be  made  by  passage 
under  steam  for  a  considerable  time  in  a  seaway.  It  was  perfectly  true 
that  considerable  difficulty  had  been  experienced  in  the  past  in  trying 
some  of  their  ships  at  high  speed  under  forced  draft,  and  that  the 
Admiralty  had  been  compelled  to  order  that  there  should  not  in  future 
be  any  trial  under  an  extreme  application  of  forced  draft. 

All  those  difficulties  had  arisen  through  one  cause,  that  the  ratio  of 
boiler  power  was  not  sufficient  or  equal  to  the  engine  power. 

He  was  glad,  however,  to  be  able  to  say  that  all  the  vessels  building 
under  the  I^aval-Defense  Act  would  have  larger  boilers,  and  that  the 
1538— No.  X 2 
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maaimum  power  at  the  measored  mile  under  forced  draft  would  be 
limited  to  a  certain  point. 

The  Admiralty  have  amended  the  regalations  governing  the  quarterly 
passage  trials  of  ships  of  war  (page  366,  'So.  YIII)  as  follows :  In  order 
to  insnre  that  the  machinery  is  kept  in  efficient  order  and  to  give  op- 
portunities of  training  the  engine-room  complement  in  working  the 
engines  at  high  speed,  a  trial  is  to  be  made  once  a  quarter.  This  trial 
]S  to  consist  of  a  passage  of  not  less  than  24  honrs'  duration,  which  is  to 
be  run  whenever  circumstances  will  permit,  with  the  engines  working 
at  from  one-half  to'two-tbirds  of  their  specified  natural-draft  power. 

The  specified  natural-draft  power  can  usually  be  obtained  with  an  air 
Iiressure  not  exceeding  one- half  inch  of  water,  and  this  is  to  be  consid- 
ered the  full  power  for  continuous  steaming  at  sea.  The  boilers  and 
,  engides  are  not  to  be  forced  beyond  this  except  in  cases  of.  emergency. 
During  each  passage  trial  the  engines  are  to  be  run  for  a  period  of  4 
hours  at  their  highest  speed  with  natural-draft,  but  the  horse-power 
developed  is  not  to  exceed  the  specified  natural-draft  power. 

In  ships  with  closed  fire  rooms  the  air  pressure  during  this  4  hours' 
run  should  not  exceed  one-half  inch  of  water. 

The  rate  of  speed  at  which  ordinary  passages  are  to  be  made  is  left 
to  the  discretion  of  the  commander-in-chief  and  senior  officers,  who  will 
decide  after  taking  into  consideration  the  nature  of  the  service  which 
has  to  be  performed. 

The  commander-in-chief  will  order  a  full  power  trial  of  the  machinery 
in  any  case  in  which  he  may  consider  it  desirable  that  such  a  trial 
should  be  made.  Deck  hands  are  not  to  be  employed  to  assist  the  coal- 
heavers  when  the  engines  are  running  at  full  speed  unless  the  coal  has 
been  worked  so  far  back  from  the  bunker  doors  as  to  render  it  abso- 
lutely necessary  to  do  sO, 

The  full-speed  steam  trial  of  the  Mediterranean  squadron  took  place 
on  June  13, 1890,  with  the  following  results: 


gf'^-^^'^^ 


Name  of  yeetoL 


Australia.... 

Bcubow 

Victoria 

Dreadnaiight 

Phffiton 

Coloaaaa 


Class. 


Armored  cruiser 

Battleship 

...do 

...do 

Partially  protected  orniser. 
Battleship 


Diaplaoement. 


5.600 

10.000 

10,470 

10.820 

4,800 

8,420 


Ayerase 
speed  djU" 
Ing  a  UTS' 

boor  run. 


16.6 
15.6 
16. 

14  r 

14. 
13. 


The  above  trial  does  not  do  the  Fhwton  justice,  for  in  Septeml  r, 
1800,  during  her  quarterly  passage  steam  trial  she  made  an  average  of 
15  knots  for  490  miles,  and  16  knots  during  the  4  hours  at  fuU  spe^ 
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Another  trial  of  the  Mediterranean  squadron  took  place  on  May  25  of 
this  year.  Daring  a  4-hoar  ran  the  battle  ships  made  an  average  of  15 
knots  with  not  more  than  7,500  I.  H.  P.  (the  limit).  The  Camperdown 
proved  herself  to  be  the  best  steamer,  the  next  in  order  of  merit  being 
the  AnsoHj  Howey  and  Rodney. 

mLE. 

Battle  ship  of  11 ,940  tons  (page  305,  l^o.YII)  concluded  her  machinery 
trials  in  July,  1890. 

The  engiuefi  were  contracted  to  develop  12,000  horse-power  under 
forced  draft,  and  7,500  under  natural  draft,  and  were  expected  to  indi- 
cate 4,750  on  a  continuous  sea-goiug  run  of  96  hours  with  open  fire 
rooms.  Under  these  conditions  the  ship  was  expected  to  realize  a  speed 
of  17  knots,  16  knot;s,  and  13.75  knots,  respectively. 

A  4-hour  run  was  first  made  with  open  fire  rooms,  during  which  the 
mean  collective  horse-power  developed  was  9,074  and  the  speed  about 
14.5  knots.  Two  days  afterwards  the  forced-draft  trial  took  place.  It 
lasted  foar  hours,  during  which  time  the  mean  I.  II.  P.  obtained  was 
12,102  with  96  revolutions.  Steam  pressure,  132.8  pounds^  vacuum, 
26.2  inches ;  air  pressure,  1.82  inches. 

A  couple  of  runs  over  the  measured  mile  showed  a  mean  speed  of 
16.88  knots,  while  subsequent  distance  measurements  gave  17  knots  sea 
speed. 

It  will  be  seen  from  the  above  that  the  contracted  I.  H.  P.  was  easily 
exceeded,  but  without  giving  any  corresponding  increase  in  the  vessePs 
speed* 

AISXANDRA. 

Battle  ship  of  9,490  tons,  completed  in  1877,  has  had  a  thorough 
overhaul  and  repair  at  a  cost  of  about  $400,000. 

Her  trial,  which  took  place  in  November,  1890,  was  of  a  very  satis- 
fatory  character,  giving  a  speed  of  15  knots  over  the  measured  mile 
with  8,000  L  H.  P. 

ANSON. 

(Battle  ship  of  10,650  tons,  page  250,  No.  YI.) 

The  shafts  of  this  vessel  were  found  to  be  badly  out  of  line  last  Sep- 
tember, and  the  bearings  were  in  consequence  given  extensive  repairs. 

A  trial  in  November  gave  the  following  results :  Steam  pressure,  90 
pounds;  revolutions,  91.7;  air  pressure  .5  in.;  I.  H.  P.  6,459;  speed, 
15.8  knots. 

ACHILLES. 

A  broadside  battle  ship,  built  in  1864,  has  had  her  old  boilers  re. 
placed  by  others  of  an  equally  obsolete  type,  which  cau  only  withstand 
a  pressure  of  from  25  to  30  pounds. 

This  is  due  to  the  fact  that  the  ship  is  supplied  with  simple  engines 
4)f  an  old  patf^rn,  originally  built  in  1864, 


y 
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A  trial  which  took  place  on  Janaary  21  was  not  very  sacccssfal  (only 
4,750  H.  P.  being  obtained),  bat  the  vessel  was  accepted  without  farther 
experiments. 

SUPEBlk 

This  battle  ship  (9,170  tons)  was  purchased  from  the  Turkish  Gov- 
ernment in  1878. 

Since  that  time  she  has  been  almost  reconstructed,  having  been  sup- 
plied with  new  engines  and  boilers  and  provided  with  a  new  armament 
of  rapid-fire  guns. 

Like  the  other  ships  of  her  class,  she  was  formerly  square-rigged,  but 
she  is  now  jury-rigged  to  carry  steadying  sails,  and  has  military  tops  on 
the  fore  and  mizzen,  while  the  main  is  a  derrick  mast  for  hoisting  and, 
signaling  purposes. 

Her  trials  took  place  in  January  .and  February  of  this  year  and 
finally  terminated  satisfactorily.  The  engines  developed  6,157  horse 
power  with  natural  draft,  and  gave  an  average  speed  of  13.5  knots. 

THUHDEBEB. 

An  armor-clad  of  9,330  tons,  built  in  1876,  has  received  a  new  battery 
of  modern  guns  and  a  new  set  of  engines. 

An  8-hour  natural  draft  trial  which  took  place  in  Janaary,  1891, 
gave  an  average  of  5,912  I.  H.  P.,  with  125  pounds  steam  pressure, 
28.9  inches  vacuum,  and  .44inch  air  pressure  (5,500  H. P.  was  required 
by  the  contract). 

Although  no  official  rates  of  speed  were  taken,  in  consequence  of  the 
condition  of  the  ship's  bottom,  the  average  of  two  runs  on  the  measured 
mile  was  13.923  knots. 

The  engines  were  contracted  to  develop  7,000  I.  H.  P.  under  forced 
draft,  but  they  were  accepted  without  further  tests  in  consequence  of 
their  having  more  than  satisfied  the  conditions  with  natural  draft. 

The  Devastation^  sister  ship  to  the  Thuniefrefr^  is  undergoing  a  simi- 
lar transformation,  and  the  Rupert^  Alexandraj  and  Superb  are  com- 
pleted for  service.  Thus,. five  powerful  armor-clads,  which  some  au- 
thorities have  classed  as  obsolete,  are  practically  modernized  and 
returned  to  duty  on  the  effective  list  of  the  British  fleet. 

TVLGiir. 

Torpedo-depot-ship  (page  303,  No.  VII,  and  page  335,  No.  VIII)  com 
menced  her  machinery  trials  on  April  21, 1891,  when  a  preliminary  rui 
gave  10,250  horse  power  (maximum)  and  about  18^  knots  speed  with 
natural  draft. 

Equally  satisfactory  results  were  obtained  on  April  24,  when  the  ful 
power  cantractor's  trial  at  natural  draft  took  place. 

The  mean  I.  H.  P.  during  eight  consecutive  hours  was  8,166,  and  fou 
runs  over  the  measured  mile  gave  a  mean  speed  of  18.54  knots ;  stea 
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pressnrey  146  i)oands ;  vacaam,  28.7  inches ;  revolutions,  88.3 ;  air  press- 
ure, .457  inch ;  coal  consamption  per  L  H.  P.,  per  hour,  2.2  pounds. 

The  Vulcan^s  armament  consists  of  four  torpedo-tubes,  two  above 
and  two  under  water,  and  twenty  rapid-fire  guns.  She  also  carries  six 
torpedo  boats,  two  countermining  barges,  and  a  steam  pinnace,  wbicli 
are  to  be  hoisted  in  and  out  by  two  immense  cranes  or  davits  worked 
by  hydraulic  machinery. 

These  cranes  are  65  feet  high,  with  an  overhang  or  rake  of  38  feet, 
and  each  weighs  27  tons.  In  order  to  give  them  adequate  support 
about  30  feet  of  their  total  height  is  within  the  vessel,  passing  down 
through  the  three  decks  to  the  bottom  where  it  rests  on  a  special  steel 
castinc^*  They  have*  been  subjected  to  two  tests.  The  first  test  con- 
sisted in  hoisting  the  full  working  load  of  20  tons  through  a  lift  of  40 
feet  at  the  rate  of  90  feet  per  minute,  traversing  it  through  the  entire 
range  at  a  speed  of  45  feet  per  minute  and  then  lowering. 

The  load  was  next  increased  to  25  tons  and  it  is  intended  eventually 
to  increase  the  weight  to  40  tons,  or  double  the* ordinary  working  load, 
when  the  ship  is  further  advanced,  before  the  gear  is  accepted  from  the 
contractors. 

Every  part  of  the  machinery  successfully  withstood  the  tests,  the 
droop  of  the  derricks  being  inconsiderable  and  the  permanent  set  about 
1  inch,  but  the  bottom  plates  of  the  vessel  are  said  to  have  been  some- 
what strained  in  bhe  vicinity  of  the  crane  beds. 

LATONA— TESPSICHOBE-HELAXPUS. 

(Seoond-olasB  protected  cmisers,  page  334,  No.  VIII.) 

The  LaUma  being  the  first  of  her  numerous  class  to  be  tried  has  been 
subjected  by  the  authorities  to  a  series  of  very  thorough  experiments 
with  the  object  of  determining  her  general  efficiency. 

These  twenty-nine  vessels  were  called  ^^  improved  Medeas^  on  account 
of  their  having  been  given  some  600  tons  more  displacement,  which  was 
expected  to  overcome  the  objections  which  had  been  urged  against  the 
Medea  class,  viz,  cramped  engine  rooms  and  bunkers,  entailing  diffi- 
culty of  working  at  full  power,  and  consequent  physical  exhaustion  of 
the  engine-room  staff,  and  also  the  difficulty  of  steaming  at  high  speed 
against  a  sea. 

These  anticipations  appear  to  have  been  fully  realized  and  the  Admi- 
ralty are  said  to  be  well  satisfied  with  the  Latona?s  performances,  but  it 
is  evident  that  they  consider  a  still  further  increase  in  size  advisable,  as 
they  have  given  the  last  eight  ships  a  displacement  of  4,360  tons. 

(See  Astrea  da^s  above.) 

On  December  24, 1800,  the  Latona  made  the  run  from  Barrow-in- 
Furness  to  Portsmouth  at  an  average  speed  of  15  knots  with  4,500 
horse  power. 

Heavy  weather  was  encountered  on  the  way  and  great  quantities  of 
water  were  shipped,  but  the  vessel  is  said  to  have  behaved  well. 
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On  January  30, 1891,  the  mean  results  of  four  rnns  over  the  meas- 
uted  mile  with  natural  draft  (.44  inch  air  pressure)  were  7,247  L  H.  P. 
and  19.051  knots. 

The  ventilation  was  perfect  and  subsequent  examination  of  the  boil- 
ers showed  no  sigh  of  strain. 

A  forced-draft;  trial  on  February  6  was  brought  to  a  premature  con- 
clusion in  'consequence  of  the  hawse-bucklei'S  leaking,  but  when  the 
vessel's  trim  .had  been  altered,  the  bow  wave  gave  no  further  trouble 
and  a  trial  on  February  10  was  very  successful;  four  runs  over  the 
measured  mile  gave  a  mean  speed  of  20.115  knots,  with  1|  inches  air 
pressure,  145  revolutions,  and  9,438  I.  H.  P. 

The  above  ordeal  with  forced  draft  was  r  endered  practicable  from 
the  fact  that  not  only  have  the  boilers  been  increased  in  size  relatively 
to  the  power  to  be  developed  by  the  engines,  but  with  a  viei^  of  lessen- 
ing the  risk  of  leaky  tubes  and  of  localizing  any  defect  which  might 
arise  therefrom,  each  furnace  in  the  three  double-ended  boilers  has  been 
made  with  its  combustion*chamber  separate  and  distinct  from  the  others, 
the  rectangular  partition  between  the  ends  of  the  boilers  forming,  a 
water  chamber. 

It  is  reported  that  this  type  of  boiler  will  be  adopted  in  all  new  ves- 
sels built  under  the  Kaval  Defense  Act. 

In  order  to  give  the  Latona  still  further  tests  under  all  conditions  of 
service,  she  was  sent  last  April  to  the  Mediterranean  for  a  6  weeks' 
cruise. 

Vice- Admiral  Hopkins,  Controller  of  the  !Navy,  and  Bear- Admiral 
Morant  took  passage  on  board  of  her  in  order  to  judge  for  themselves 
as  to  her  capabilities,  and  they  are  said  to  have  submitted  a  favorable 
report  to  the  Admiralty. 

The  run  from  England  to  Gibraltar  was  made  at  an  average  speed  of 
about  15  knots,  and  17  knots  was  obtained  between  Gibraltar  and  Malta. 
On  the  return  voyage  a  speed  of  12  knots  was  maintained  throughout. 
Considerable  vibration  was  developed  at  the  rate  of  15  knots,  but  it  was 
not  materially  increased  at  17. 

Although  described  as  a  good  sea  boat  the  Latofux  is  a  wet  ship  when 
steaming  fast  and  some  difficulty  was  experienced  with  the  hawse  plugs, 
as  on  a  former  occasion. 

The  engines  worked  smoothly  during  the  entire  trip  and  no  defects 
were  developed. 

The  results  of  the  Terpsichorifs  trials  were  not  in  all  respects  satis- 
factory. 

Under  natural  draft,  after  the  vessel  had  been  under  way  for  about 
7i  hours  the  tubes  began  to  leak  and  a  return  to  port  was  necessitated. 
During  this  run  the  en^nes  were  worked  to  a  steam  pressure  of  140.2 
pounds  and  developed  7,133  H.  P.  with  127  revolutions,  giving  a  speed 
of  18.6  knots. 
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The  next  day  the  defects  were  repaired  and  a  start  made  for  a  trial 
nnder  forced  draft.  All  went  well  for  the  first  three  hours,  but  then 
the  tabes  began  to  leak  again  so  that  on  the  completion  of  the  fourth 
hoar  the  trial  had  to  be  abandoned.  On  an  examination  being  made 
it  was  discovered  that  not  only  had  the  tabes  leaked,  bat  the  seam  at 
the  back  end  of  the  boiler  had  given  oat. 

The  pressure  daring  this  trial  was  145  poonds;  the  I.  H.  P.  8,820 
revolutions  137,  speed  19.8  knots. 

The  Mela/nvpvM  had  an  eight-hour,  natural-draft  trial  on  June  12, 
daring  which  the  following  average  results  were  obtained :  I.  H.  P., 
7,656;  revolutions,  135;  steam  pressure,  147  pounds;  vacuum,  27^ 
inches. 

As  the  bottom  of  the  vessel  was  foul  it  was  not  deemed  expedient  to 
test  her  for  speed  on  the  measured  mile,  but  the  approximate  result  was 
a  speed  of  18  knots. 

The  most  noticeable  feature  of  this  trial  was  excessive  vibration,  due 
it  is  said  to  the  ship's  being  too  light  and  being  badly  trimmed. 

A  four-hour  forced  draft  trial  gave  9,093  I.  H.  P.  with  146.7  pounds 
steam,  26.5  inches  vacuum,  140.5  revolutions,  and  1.28  inches  air  pres- 
sure; approximate  speed,  18.35  knots. 

■GLPOHENB. 

This  craiser  is  the  last  of  the  Medea  type  (page  337,  l^o.  7111,  and 
page  20,  No.  IX)  to  be  completed  and  tried. 

The  natural-draft  commission  trial  of  her  engines  took  place  in  July, 
1890,  with  the  following  satisfactory  results:  Steam,  133  pounds; 
vacanm,  24  inches;  revolutions,  125 ;  I.  H.  P.,  6,087.  An^  unlimited 
supply  of  steam  for  the  horse- power  required  was  at  command,  and  the 
only  unfavorable  feature  observed  during  the  trial  was  the  abnormal 
temperature  of  the  engine  room,  owing  to  the  very  small  space  which 
intervenes  between  the  lower  portion  of  the  protective  deck  and  the 
tops  of  the  cylinders  and  steam  pipes,  whereby  the  circulation  of  the 
heated  air  is  obstructed. 

Steps  were  taken  to  remedy  this  defect  by  forcing  an  increased  vol- 
ume of  cold  air  intp  the  down  cast  shafts  and  thereby  increasing  the 
velocity  of  air  in  the  uptakes,  but  there  is  still  some  trouble  with  the 
ventilation,  tor  when  the  ship  arrived  at  Panama  last  vfinter  thirty- 
nine  of  her  crew  were  on  the  sick  list,  due,  it  is  said,  to  defects  in  her 
internal  arrangements. 

When  bound  from  St.  Vincent  to  Montevideo  on  her  voyage  out  the 
Melpomene  was  obliged  to  put  into  Bahia  for  coal,  thus  showing  her 
steaming  radius  to  be  nearer  3,000  miles  at  10  knots  speed  than  8,000, 
as  designed* 
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PEABL-PAI1LA8-PHILOXBL. 

The  preliminary  run  of  the  Pearl  took  placie  on  February  12, 1891, 
but  was  brought  to  a  premature  conclusion  by  the  heating  of  her  ma- 
chinery. 

On  the  14th  another  trial  under  natural  draft  was  more  successful. 

The  average  speed  by  patent  log  during  8  hours  was  18.428  knots ; 
steam  pressure,  149  pounds ;  air  pressure,  0.34  inch ;  revolutions,  144 ; 
I.  H.  P.,  5,077.  A  forced-draft  trial  on  February  20  also  gave  satis- 
faction, and  the  vessel  has  been  accepted.  The  machinery  worked  re- 
markably well,  causing  but  slight  vibration ;  and  notwithstanding  the 
fsbot  that  the  horse-power  developed  was  325  short  of  the  7,500  required 
by  contract,  a  distance  of  79|  miles  was  run  in  4  hours,  an  average  of 
19.8  knots  an  hour. 

The  bow  wave,  did  not  interfere  with  the  hawse  pipes  as  in  the  case 
of  the  Latona^  but  the  top  of  it  found  its  way  on  board  over  the  rail, 
just  forward  of  the  smokepipes. 

The  air  pressure  was  limited  to  1.75  inches. 

The  Pallas  also  had  successful  trials  in  February,  and  has  been  ac- 
cepted. 

During  a  run  of  8  hours  under  natural  draft  she  developed  a  mean 
of  555  Q.  P.  more  than  was  stipulated  for,  with  an  air  pressure  of  only 
two-tenths  of  an  inch. 

The  forced- draft  trial  gave  a  mean  speed  of  19  knots  with  7,317 
I.  U.  P.  during  a  4-hour  run.  Air  pressure,  1^  inches ;  vacuum,  27^ 
inches. 

An  8  hour  natural-draft  trial  of  the  Philomel  gave  the  following 
mean  results:  Steam  pressure,  149  pounds;  revolutions,  139;  air  pres- 
sure, .35  inch ;  vacuum,  27.3  inches ;  I.  H.  P.,  4,945 ;  speed,  16.25  knots. 

Her  forced-draft  trial  was  also  very  satisfactory,  as  not  only  was 
the  contracted  horse-power  considerably  exceeded  with  a  modified  air 
pressure,  but  the  vessel  realized  the  •highly  creditable  average  speed  of 
19.5  knots  during  the  4rhour  run. 

Data  of  trial :  Steam,  155  pounds ;  air  pressure,  1.28  inches;  revolu- 
tions, 163 ;  vacuum,  26.2  inches ;  I.  H.  P.,  7,735. 

The  vessel  was  brought  down  to  commissioning  trim  by  water  ballast, 
of  which  no  less  than  300  tons  was  contained  in  the  double  bottoms. 
Under  these  conditions  the  bow  wave  was  scarcely  noticeable. 

KATOOMBl— WALLABOO—TAUBANGl— BIHGABOOMA-  MILDUEA. 

Of  the  five  protected  cruisers  intended  for  service  in  Australia  (page 
16,  No.  IX)  the  Katotmba  was  the  first  to  be  tried,  and  her  experiences 
have  been  somewhat  unfortunate. 

During  a  trial  of  her  machinery  in  September,  1890,  what  appears  to 
have  been  a  repetition  of  the  Barrcusauta  disaster,  took  place ;  flames 
burst  from  the  furnaces  and  severely  iiyured  a  number  of  men.    (The 
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primary  cause  of  both  these  accidents  is  now  sdppdsed  to  have  been 
leaky  tabes.) 

Another  trial  took  place  in  November,  during  which  she  ran  for  8 
hoars  under  natural  draft,  and  developed  a  mean  of  4,528  hors^- power, 
just  above  the  maximum  stipalated  from  the  contractors.  This  was 
quite  satisfactory,  and  the  trial  was  considered  to  be  a  success  until  a 
subsequent  examination  of  the  boiler  tubes  showed  them  to  be  in  a  leak- 
ing condition.  A  3  hour  commission  trial,  which  took  place  in  April 
of  this  year,  gave  good  results.  Engines  and  boilers  worked  well,  and 
18  knots  was  obtained  with  natural  draft. 

Further  experiments  have  been  made  with  the  Katoomha  to  decide 
the  value  of  certain  metallic  shaft  bearings.  Lignum- vitti3  having  been 
found  to  wear  rapidly  has  been  discarded,  and  experiaicats  are  being 
made  with  different  substitutes.  In  this  case  no  success  was  met  with, 
for  after  a  series  of  dock  trials,  equal  to  a  thousand  miles'  run,  the  bear- 
ings  were  found  to  have  worn  three-sixteenths  of  an  inch. 

The  Wallaroo  had  a  very  satisfactory  natural-draft  trial  in  January, 
1891.  The  machinery  worked  smoothly  and  well  during  8  hours,  and 
developed  63  horse-power  more  than  the  4,500  stipulated  for.  The 
boilers  were  as  tight  at  the  end  of  the  8  hours  as  when  the  trial  began, 
the  ferruling  of  the  tubes  appearing  to  have  completely  cured  their  ten- 
dency to  leak.  The  mean  results  of  the  entire  run  were  as  follows : 
Steam  in  boilers,  145  pounds;  vacuum,  28.3;  revolntious,  148;  air 
pressure  in  fire  rooms,  .57  inch ;  collective  I.  H.  P.,  4,5G3. 

The  Tauranga  and  Bifigarooma  both  made  satisfactory  trial  trips  in 
the  Clyde  during  January  of  this  year,  and  attained  nearly  19  knots, 
but  on  arriving  at  Devonport  important  alterations  were  made  in  their 
boiler  fittings,  and  the  combustion  chambers  were  at  the  same  time 
divided  off  from  each  other  and  dampers  fitted,  in  order  to  prevent  any 
more  repetitions  of  the  Barra,couta  disaster. 

The  natural-draft  commission  trials  of  these  vessels  took  place  in 
March,  and  were  considered  satisfactory,  although  the  results  fell 
slightly  below  the  contract  power. 

The  Tauranga  obtained  16.2  knots  with  4,419  I.  H.  P.^  and  the  Ringa- 
rooma  16.9  knots  with  4,478  I.  H.  P. 

The  Ringarooma  was  then  given  a  10  days'  sea  trial,  which  gave 
satisfaction.  During  a  continuous  run  at  full  speed,  under  natural 
draft,  for  24  hours  the  vessel  averaged  16.7  knots  while  the  average 
horse-power  developed  was  4,179.  During  the  remaining  period  runs 
at  various  speeds  were  made  which  proved  her  to  be  i^n  excellent  sea 
boat. 

The  commissioned  trials  of  the  Mildura  were  interrupted  by  a  num- 
ber of  accidents,  but  it  is  understood  that  she  finally  passed  them  suc- 
oessfully. 

The  vessels  of  this  class  were  originally  intended  to  develop  7,500 
horse-i)ower  under  forced  draft,  but  the  Admiralty  have  decided  not  to 
submit  them  to  a  trial  that  might  permanently  injure  their  boilers. 
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BABHAM— BLOHrDE— BABROSA— BLlHrCHE-BELIiONA— BlBRACOim. 

Partially-protected  craisers;  all  of  1,580  teas  displacement  except 
the  Barhwm  and  Bellona^  which  have  1,830  tons.  (Page  302,  No.  YII, 
and  page  15,  No.  IX.) 

The  Barham  made  a  second  attempt  Jnly  9,  1890,  to  complete  the 
contractor's  trials  of  her  machinery.  Since  the  last  trial  the  supports 
to  tbe  thrust-block  bearings  had  been  stiffened  and  several  feet  added 
to  the  height  of  her  smoke  pipes. 

The  alterations  answered  their  purpose  admirably,  but  in  other  re- 
spects this  trial  proved  a  failure.  During  the  third  hour,  when  a  speed 
of  about  17  knots  had  been  realized  with  an  inch  of  air  pressure  in  the 
fire  rooms,  and  when  the  engines  were  exerting  more  than  their  con- 
tract power,  the  tubes  of  several  of  the  boilers,  began  to  leak,  and  the 
ship  was  obliged  to  return  to  port 

On  July  24  a  third  trial  took  place,  but  after  running  3^  hours  the 
leakage  w^as  so  great  that  the  water  totally  disappeared  from  the  glafises 
of  a  whole  set  of  boilers,  and  it  became  necessary  to  extinguish  the  fires. 

These  mishaps  rendered  it  necessary  to  take  out  a  numberof  tubes  to 
give  fi*eer  circulation  of  water,  and  when  this  had  been  done  the  Barham 
at  last  terminated  her  trials  successfully  on  February  17, 1891,  and  was 
accepted  by  the  Admiralty. 

An  average  speed  of  17.348  knots  was  obtained  with  1^  inches  air 
pressure  during  an  8-hour  run.  Mean  I.  H.  P.  3,614^  steam  pressure, 
139  pounds;  revolutions,  175^^  vacuum,  26^  inches. 

The  Blonde  had  an  8-hour  trial  of  machinery  with  natural  draft 
on  June  11, 1890.  With  half  an  inch  air  pressure  in  the  fire  rooms  the 
following  results  were  obtained :  Maximum  I.  H.  P.,  2,087 ;  mean  I.  H. 
P.,  1,913;  mean  revolutions,  173.6;  steam  pressure,  137  pounds; 
vacuum,  26.1  in.  There  was  a  rough  sea  outside,  but  the  vessel  devel- 
oped a  speed  of  15.3  knots. 

A  second  natural-draft  trial  took  place  on  July  25.  The  general  re- 
sults were  reported  as  satisfactory,  although  after  6  hours'  steaming 
her  port  boilers  were  leaking  badly.  The  trial,  however,  was  completed 
and  a  speed  of  1^.75  knots  attained. 

A  third  natural-draft  trial  took  place  on  August  14.  Time,  8  hours ; 
no  leakage  of  boilers.  With  ^  inch  air  pressure  the  following  results 
were  obtained :  I.  H.  P.,  1,822 ;  revolutions,  170 ;  speed,  15.25. 

A  forced  draft  trial,  on  August  19,  gave  2,298  I.  H.  P.;  and  another, 
on  August  21,  gave  2,750  I.  H.  P.  and  16.72  knots  speed. 
.  This  concluded  the  series,  and  the  vessel  was  accepted,  although  the 
required  3,000  I.  H.  P.  had  not  been  obtained. 

Ko  trouble  was  experienced  with  the  Barrosa^s  boilers  under  service 
conditions  during  the  maneuvers,  but  it  was  thought  expedient  to  test 
their  endurance  under  forced  draft,  and  she  was  therefore  taken  out  in 
September,  1890,  for  a  96-hour  run  with  full  power. 
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The  trial  was  twice  interrapted  by  fog,  bat  as  the  vessel  had  been  72 
lioars  ander  forced  draft,  and  daring  that  time  had  done  excellent 
steaming  with  1  inch  pressure  in  the  fire  rooms,  it  was  considered  to  be 
sufficiently  conclasive. 

Before  starting,  several  rows  of  tabes  had  been  removed  from  the 
'boilers,  and  the  alterations  gave  sach  satisfactory  resalts  that  no  leak- 
age took  place. 

The  Blanche  had  a  satisfactory  4-hoar  forced-draft  trial  of  her 
machinery  early  in  Jane,  1890. 

The  following  resalts  were  obtained  with  a  mean  air  pressure  of  1.4 
inches  and  a  steam  pressure  of  144  pounds.  Yacaum,  25.5  inches } 
revelations,  192;  L  H.  P.,  2,809;  speed,  16.4  knots. 

Serious  defects  were  afterwards  discovered  in  the  coverings  of  her 
propeller  shafts,  and  her  commissioned  trials  were  thereby  delayed  until 
February  18, 1891,  on  which  date  she  made  15  knots  with  1,700  I.  H. 
P.  and  .3-inch  air  pressure.  No  attempt  was  made  to  get  higher 
results. 

The  BelUma  is  said  to  have  obtained  a  mean  speed  of  about  19  knots 
with  3,557  I.  H.  P. ;  but  no  reliable  details  concerning  her  trials  have 
yet  been  received. 

The  defects  discovered  in  the  Barracauta^s  boilers  after  the  accident 
of  February  7, 1890,  having  been  made  good  by  the  contractors,  and 
dampers  fitted  which  it  was  hoped  would  effectually  prevent  such  an 
emission  of  dame  into  the  fire  room  as  occurred  on  that  occasion,  the 
Admiralty  gave  orders  in  November,  1890,  to  prepare  the  ship  for  a  re- 
sumption of  her  steam  trials. 

The  original  requirements  had  been  much  modified,  and  it  was  now 
only  stipulated  that  the  machinery  should  develop  1,900  horse-power, 
with  j|-inch  air  pressure. 

Trials  on  December  19  and  23  were  unsuccessful;  but  on  January  9, 
1891,  a  third  attempt  gave  what  were  accepted  as  satisfactory  results. 
Engines  and  boilers  worked  well  during  8  hours,  and  developed  1,920 
I.  H.  P.    The  speed  was  15.4  knots  with  the  tide  and  14.2  against  it. 

SHABP8HOOTBB-SAllDFLT-8PEEDWELI.--SKIPJACK--SPAinESB--SllCIULL~eOSSAHER<- 

B00MSRAKCI-KABBAKATTA--PLA8ST. 

All  of  these  torpedo  vessels  are*  of  the  Sharpshooter  type  (735  tons) 
except  the  Sandfly,  which  has  200  tons  less  displacement. 

The  Sharpshooter  was  taken  outside  Plymouth  breakwater  on  June 
13, 1890,  for  a  preliminary  trial,  to  test  new  circulating  gear  which  haa 
been  fitted  in  two  of  her  boilers  to  prevent  leaking  of  tubes  under  forced 
draft  The  circumstances  were  such  as  had  always  caused  this  trouble 
on  former  trials,  but  an  inspection  made  after  this  run  showed  that  the 
experiment  was  undoubtedly  a  step  in  the  right  direction,  there  being 
no  sign  of  leakage. 

On  September  28  an  8-honr  fcill-speed  trial  was    attempted,  but 
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in  couBeqneiice  of  a  hreak-dowD  of  the  macfainer;  It  waa  poatpooed, 
Tbe  starljoaid  low-pressare  piston  rod  bent  and  other  defects  devel- 
oped, 

A  Buccessful  natnral-draft  trial  took  place  in  October,  daring  which 
the  engines  developed  3,010  I.  H.  P.  and  gave  16^  knots  speed,  and  the 
vessel  was  accepted  without  any  further  attempts  to  obtain  the  mazi- 
mnm  results  required  by  her  design. 

The  Sandjiy  had  a  natural  draft  trial  early  in  Jnly,  1800,  which  gave 
the  fallowing  results :  Steam  pressnre,  136,5  pounds;  revolutions, 207 ; 
vacuum,  26.4  inch;  L  H.  P.,  824;  speed,  11.5  knots.  Another  trial 
which  took  place  on  July  19,  gave  14  knots  over  the  measured  mile  and 
the  ship  was  at  once  prepared  for  foreign  service. 

When  crossing  the  Bay  of  Biscay  last  November  the  San^Jiy  en- 
countered a  heavy  gale,  during  which  her  seagoing  qualities  were 
severely  tested.  It  is  reported  that  she  was  continually  under  wattir, 
and  that  it  was  found  necessary  to  throw  overboard  all  the  powder  and 
stores. 

The  ^eedweU  bad  satisfactory  speed  and  gun  trials  on  Jnly  15 ;  3,300 
L  H.  P.  and  18  knots  were  obtained  and  the  vessel  accepted. 

Special  interest  attached  to  tbe  gun  trials,  as  the  Speedwell  was  the 
first  of  her  class  to  nndergo  this  ordeal.  Fourteen  rounds  were  fired 
ftom  each  4.7-inob  gun  and  fonr  fW>m  each  3-ponnder, 

Experiments  have  been  made  with  the  shaft;  bearings  of  this  veesel, 
to  test  the  value  of  a  new  amalgamation  of  metals,  which  it  was  hoped 
woald  prove  more  durable  than  lignnm-vitte  or  any  of  the  metals  that 
have  yet  been  substit  nted  for  it,  but  it  has  not  proved  a  success. 

The  Skipjack  had  forced  draft  trials  on  September  17  and  IS,  1890. 
An  order  had  been  given  not  to  exceed  3,500  I.  H.  P.,  but  she  obtained 
60  in  excess  and  realized  a  speed  of  19,76  knots ;  machinery  worked 
smoothly  and  the  boilers,  with  improved  fittings  and  larger  grate-sur- 
face, were  said  to  be  all  that  could  be  desired. 

The  above  results  were  considered  satisfactory  by  the  Admiralty  and 
they  decided  to  accept  the  vessel  without  forcing  her  engines  to  develop 
any  higher  power. 

The  Spanker  went  ont  from  Plymontb  on  October  17,  for  a  three  hour 

trial  under  forced  draft.    For  the  first  2i  hours  all  went  well  and  3,765 

I,  H.  P,  and  19  knots  speed  were  obtained  withont  diflBculty,  when  the 

contractors  determined  to  push  the  engines  to  4,000  H.  P.    The  attempt 

was  made  and  4,000  actually  reached,  when  suddenly  tbe  tubes  of  the 

liler  gave  oat  and  began  leaking  in  an  alarming  man- 

ra  to  have  cansed  a  back  dralt  as  in  the  case  of  the 

9  effective  measures  had  been  taken  to  prevent  tiames 

'oom,  no  casualties  occurred. 

;  to  port  it  was  found  that  the  tubes  of  the  other 
L  to  leak,  so  that  if  the  trial  had  continued  the  break- 
been  complete. 
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The  Seagull  having  been  greatly  strengtbened  by  extra  stancbiona 
aod  braces,  had  trials  in  the  Fall  of  1S90  whiob  proveil  UDsaccessfal, 
owing  to  the  loss  of  one  of  her  propeller  blades. 

Kepairs  were  made  and  some  of  her  boiler  tubes  removed,  but  a  trial 
in  June  of  this  year  failed  to  give  good  results.  Tubes  leaked,  and  the 
low  pressure  slide  was  broken  because  it  was  too  thin  to  stand  the 
strain. 

More  than  usual  interest  was  taken  in  the  trials  of  the  Qosaamer^  as 
her  engines  had  been  constructed  by  the  Government  at  Sheerness 
Dockyard  instead  of  being  given  out  by  contract,  according  to  past 
custom. 

Successful  dock  trials  took  place  in  December,  1890,  the  engines 
working  smoothly  without  any  hot  bearings,  and  the  boilers  giving  a 
plentiful  supply  of  sticam. 

A  natural  draft  trial  in  January,  1891,  also  gave  good  results,  a 
mean  of  2,618  H.  P.  being  developed  during  an  8-honr  run,  with  133.3 
pounds  steam  pressure  and  228.6  revolutions. 

The  Admiralty  were  so  well  satisfied  with  the  above  performances 
that  they  accepted  the  vessel  without  subjecting  her  to  a  forced  draft 
trial,  and  decided  to  build  the  machinery  of  a  number  of  the  new 
cruisers  in  Government  workshops. 

The  Boomerang  and  Karrakatta  (formerly  Whiting  and  Wizard)^  after 
a  number  of  unsatisfactory  preliminary  trials  and  consequent  altera- 
tions in  their  machinery,  have  obtained  good  results  as  far  as  the 
power  of  their  engines  is  concerned. 

The  Boomerang  attained  2,612  I.  H.  P.  with  natural  draft  and  3,508 
with  forced  draft,  and  the  Karralcatta  2^580  and  3,840  under  the  same 
conditions. 

This  last  vessel  had  several  other  trials  during  March  and  April  of 
this  year,  which  did  not  prove  so  successful,  as  the  feed  pumps  worked 
irregularly  and  the  boilers  primed  badly  at  times,  but  the  defects  were 
remedied  and  the  ship  finally  accepted  in  May,  1891. 

Examinations  of  the  under-water  fittings  since  the  above  trials  have 
shown  that  the  stern  tubes  and  bracket/S  are  considerably  worn,  and  the 
Admiralty  have  therefore  directed  that  the  shaft  bearings  of  both 
vessels  be  relined  with  white  metal  of  a  special  composition. 

PLASST. 

Torpedo  vessel,  for  service  in  India,  went  out  for  a  natural-draft 
trial  on  July  24, 1890,  but,  after  a  2  hours  run,  one  of  her  propeller 
blades  broke  off  and  the  trial  was  discontinued.  Another  attempt  in 
May,  1891,  was  equally  disastrous,  for  the  vibration  of  the  engines  was 
so  enormous  that  the  steam  pipes  between  the  high-pressure  and  inter- 
mediate cylinders  on  both  sides  were  cracked,  and  it  was  considered 
unsafe  to  continue  the  run. 
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SrASBOW-^IiAFWIirfl-BDrfillOTK. 

6an  vessels  of  805  tons  displacement  (page  21,  No.  IX). 

On  Jane  4, 1890,  the  Sparrow  had  her  fall-power  commission  tnalS| 
ivbich  ^ve  a  mean  speed  of  12.5  knots  daring  a  3  hoar  ran. 

The  Lapwing  had  a  saccessfal  nataral-draft  trial  on  Jaly  29,  and  on 
Aagost  4  a  ran  ander  forced  draft  gave  the  following  good  resnlts: 
Mean  pressnre,  138.5  poands;  vacaam,  24.9  inches;  air  piessore,  .96 
inch ;  revolutions,  185.2 ;  1.  H.  P.,  1,203 :  speed,  13.13  knots.  A  96-hoor 
full-speed  trial  was  ordered  by  the  Admiralty  and  attempted  in  October, 
bat  was  not  completed  owing  to  fog  and  bad  weather.  The  ship  ran 
for  30  hoars,  making  11  knots  against  a  moderate  gale,  and  proving  to 
be  a  capital  sea  boat. 

The  Ringdove  was  given  a  full-power  trial  in  October,  which  gave  a 
mean  of  1,127  I.  H.  P.  and  13  knots  speed  daring  4  hoars. 

Both  this  vessel  and  her  sister  ship,  the  Lapwing^  have  had  2  inches 
cat  off  the  blades  of  their  propellers,  in  hopes  of  lessening  vibratioB 
caused  by  the  close  proximity  of  the  blades  to  the  casting.  This  change 
has  obtained  the  desired  result,  but  it  has  caused  a  diminution  of  speed 
and  the  necessity  for  additional  exertion  in  the  lire  rooms. 

VESSELS  LOST  OR  STMUCK  FROM  THE  LIST, 

Serpenty  third  class,  partially  protected  cruiser,  lost  on  the  coast  oi 
Spain,  November  10, 1890. 

Foudroyant^  to  be  sold. 

AZ^i^9  (late  Anson), ship;  noneffective. 

Defence^  iron  ship,  armor-plated ;  noneffective. 

Irresistible^  depot-shix),  Bermuda ;  to  be  sold. 

Merlin^  screw  gunboat ;  to  be  sold. 

2}yrian^  scre.w  gunboat ;  to  be  sold. 

Valorous^  special-service  vessel ;  to  be  sold. 

Victoria,  ship ;  noneliective. 

Forester y  gunboat ;  to  be  sold. 

jBan^^rer, gunboat;  to  be  sold. 

Excellent  and  Vernon^  gunnery  training  ships,  worn  oat  in  service, 
crews  transferred  to  qaarters  on  shore. 

Bustler  J  tug ;  to  be  sold. 

FRANCE. 

The  Credits  asked  by  the  Minister  of  Marine  for  the  general  expenses 
of  the  Navy  during  1891-'92  amounted  to  about  $42,600,000,  and  after 
much  discussion  the  appropriation  was  granted  by  the  Chamber  of 
Deputies  and  Senate,  without  amendment. 

The  principal  arguments  in  favor  of  the  expenditure  were  based  on 
the  ground  that  the  French  navy  in  1895  would  be  much  inferior  to  the 
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ooml)iiied  forces  of  Italy,  Germany,  and  Austria  (the  Triple  Alliance) 
unless  it  were  materially  increased  in  the  meantime. 

As  one  result  of  the  above  discussion  the  Chamber  proceeded  to  elect 
a  Committee  of  33  members,  to  which  all  naval  questions  will  be  sub- 
mitted. 

A  supplementary  estimate  of  $1,600,000,  to  be  expended  in  new  con- 
stmctiou,  was  submitted  by  the  Minister  of  Marine  in  March  of  this 
year,  but  at  last  accounts  the  vote  on  it  had  .been  deferred  by  the 
Commission  du  Budget  until  an  explanation  should  be  made  of  the  great 
delay  in  building  war  ships  already  provided  for. 

In  regard  to  future  construction  the  Minister  of  Marine  has  thus  out- 
lined his  policy : 

Aa  soon  as  the  three  armor-clads  provided  for  in  the  Badget  of  1891  shall  be  in  fall 
coarse  of  construotion,  two  others  wiU  be  oommenoed,  which  are  to  be  provided  for 
in  the  Budget  of  1892. 

A  certain  namber  of  oraisers,  torpedo  vessels,  and  torpedo  boats  will  be  commenced 
•at  the  same  time  in  order  to  oontinaally  preserve  the  same  proportion  between  dif- 
ferent classes. 

rS88EL8  PROPOSED  OB  LAID  DOWN. 

BATTLE  SHIPS. 

LAZABB  CARNOT— OHAELKS  MABTBL-^AURliOUIBEllRT. 

These  three  battle-ships  (page  27,  No.  IX)  have  been  laid  down; 
the  first  two  by  the  Government,  at  Toulon  and  Brest,  and  the  third 
by  the  Forges  et  Ohantiers  de  la  M6diterran6e,  at  La  Seyne. 

The  following  details  coneerning  the  Oarnot  and  Martel  have  been 
recently  published : 

Armament — Two  12-inch  B.  L.  in  closed  revolving  turrets  on  centre 
line  in  bow  and  stem,  the  forward  gun  being  26.2  feet,  and  the  after 
gnn  19.7  feet, above  water;  two  10.6-inch  B.  L.  in  closed  turrets,  one  on 
each  beam ;  eight  5.5-inch  B.  F.  G.,  also  in  closed  turrets,  four  on  each 
side  5  about  20  B.  F.  G.  of  lighter  calibre  and  6  torpedo-tubes. 

Protection. — Steel  water-line  belt  of  17.7  inches  maximum  thickness ; 
protective  deck  over  vitals,  2.7  inches  thick ;  3.9-iuch  armor  on  the 
upper  works  forward ;  turrets  for  heavy  guns,  14.6  inches ;  turrets  for 
light  guns,  3.9  inches. 

Speed,  17  knots  with  natural  draft,  and  18  with  forced  draft. 

Dimensions. — ^Length,  393.7  feet ;  l)eam',  71.1  feet ;  displacement  about 
11,900  tons. 

The  plans  of  the  JaurSguiberry  as  approved  by  the  Ministry  have  the 
following  principal  characteristics : 

Armament. — Two  11.8-inch  B.  L.  in  closed  turrets  on  axis  of  ship, 
one  forward  and  one  aft ;  two  10.6-inch  B.  L.  in  turrets  at  the  sides  but 
on^a  lower  level ;  eight  5.5-inch  E.  F.  G.  in  four  closed  turrets  at  each 
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ooruerof  a  central  battery;  four  65-mm.  and  twelve  47-niai.  E.  F.  G.; 
eight  37-mm.  K.  0.,  and  six  torpedo  tabes. 

Protection, — Water-line  belt,  complete,  10.8  to  17.7  inches  thick;  pro- 
tective deck  2.7  inches ;  turrets  for  heavy  guns  14.6  inches ;  turrets  for 
light  guns  and  armored  cofiferdam  3.9  inches. 

Motive  power. — ^Two  triple-expansion  engines,  which  will  be  supplied 
with  steam  by  twenty-four  tubular  boilers  of  the  d'Allest  type. 

Estimated  horse  power  13,275 ;  speed  with  natural  draft  17  knots. 

The  design  in  building  these  ships  was  to  give  the  guns  effective 
protection,  to  have  heavy  fore-aiid-aft  Are,  and  to  obtain  good  speed 
with  an  extended  steaming  radius. 

These  results  were  obtained  by  slightly  increasing  the  displacement 
and  by  diminishing  the  calibre  of  the  heavy  guns  and  placing  them  in 
closed  turrets.  Better  protection  for  the  secondary  battery  was  obtained 
by  reducing  the  number  of  these  guns  and  thus  allowing  more  weight 
for  armor. 

The  guns  and  turrets  of  the  Jauriguiherry  are  to  bo  worked  by  elec- 
tricity, but  hydraulic  power  will  be  used  on  board  the  other  two  ships. 

Two  battle  ships  are  provided  for  in  the  new  Budget;  one  is  to  be  com- 
menced at  I/Orient  in  1892,  and  the  other  will  be  given  by  contract  to 
a  private  firm. 

They  will  probably  resemble  their  three  immediate  predecessors. 

TBiCHOUABT.-JEMMAPIS.— TAUIT-BOUYINES. 

These  armorclads  (page  27,  Ko.  IX)  have  hitherto  been  classed  a« 
coast-defense  vessels,  but  their  plans  have  been  revised  and  so  modi- 
fied as  to  change  the  type  to  which  they  belong.  Their  freeboard,  for- 
ward and  aft,  has  been  increased,  and  to  allow  for  the  extra  weight  due 
to  this  alteration  the  heavy  guns  have  been  reduced  in  calibre  from 
13.4  to  11.8  inches. 

€HASSEL0rP-I<0UBAT.-.BUGEAVD.-FBU5T. 

Protected  cruisers,  Davout  type  (page  27,  No.  IX),  have  been  laid 
down  at  Cherbourg,  Toulon,  and  Brest.  They  are  to  be  larger  and 
more  formidable  vessels  than  their  prototype,  as  will  appear  from  the 
following  description : 

Dimensions, — Length  between  perpendiculars  308  feet,  5  inches ;  ex- 
treme breadth  43  feet,  4  inches;  Extreme  draught  20  feet,  9  inches,  dis- 
placement 3,722  tons. 

Armwnent — Six  6.3-inch  B.  L.,  four  3.9-inch  li.  P.  G.,  twenty  47  and 
37  mm.  B.  F.  G.,  and  six  torpedo  tubes. 

Protection. — Armored  deck,  complete,  1.2  inches  to  3.1  inches  thick ; 
gun  shields. 

Motive  power. — ^Engines  of  9,000  I.  H.  P.,  to  give  19.5  knots  speed. 
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The  new  Budget  provides  that,  in  1892,  contracts  shall  be  placed  for 
the  constraction  of  one  first-class  cruiser,  two  second-class  cruisers  for 
foreign  service,  one  third-class  cruiser  (type,  Forbin  modified),  one  trans- 
I)ort  or  supply  vessel  for  the  fleet  (to  carry  ten  59foot  torpedo  boats), 
and  two  torpedo-vessels  which  are  to  have  850  tons  displacement  and 
be  similar  to  the  Italian  Partenope. 

VESSELS  LA  UNCHED. 
DUPUT  DE  LdME. 

This  armored  cruiser  (page  312,  Ko.  Yli)  was  launched  at  Brest  on 
October  27. 1890. 
It  is  expected  that  she  will  be  ready  for  trial  by  the  end  of  1891. 

Armored  gun  vessel  of  the  Acheron  type,  laid  down  in  1885,  was 
launched  on  Deceml;>er  20, 1890. 

She  is  the  third  of  her  class,  and  a  fourth  one,  the  Styx^  is  in  course 
of  construction. 

It  is  reported  that  these  vessels  ar^  overweighted  with  armor  and 
that  they  roll  badly  in  a  seaway.  The  Fhl6g6ton  carries  one  10.6-inch 
B.  L.  in  a  closed  turret  forward  and  one  5.5inch  aft.  Thickness  of 
armor  belt,  6  to  8  inches )  turret,  8  inches )  displacement,  1,640  tons. 

WATTIONEES. 

Third-class  protected  cruiser  (page  341,  No.  7III,  and  page  28,  No. 
IX) ;  was  launched  at  Kochefort  April  9, 1891. 

This  vessel  is  classed  by  the  French  as  a  "  croiseur-torpilleur,''  and 
she  will  probably  perform  some  of  the  duties  of  a  torpedo  vessel.  Her 
armament  consists  of  five  10cm.  E.  F.  6.  (instead  of  10-cm.  B.  L. 
as  on  the  Condor  class),  six  light  E.  F.  G.,  and  four  torpedo  tubes. 

Protection, — A  complete  protective  deck  1.6  inches  thick  is  at  level 
of  water-line  amidships  and  3  feet  below  it  at  the  sides ;  a  belt  of  cel- 
lulose about  3  feet  thick  extends  from  the  protective  deck  to  2.2  feet 
above  the  water-line. 

Motive  power. — ^Two  horizontal  triple-expansion  engines,  to  give  4,000 
H.  P.  and  18  knots  speed,    (Steaming  radius,  1,800  miles,  at  12^  knots. 

JHmensions. — Length,  232.9  feet;  beam,  29.2  feet;  depth,  20  feet; 
draught,  15.5  feet ;  displacement,  1,310  tons. 

The  total  cost  of  this  vessel  has  been  $583,900,  divided  as  follows : 
hull,  $351,000 ;  machinery,  $205,900 ;  artillery,  $29,000. 

HANCHE. 

A  wooden  transport,  described  on  page  260^  No.  Y,  was  launched  at 
Cherbourg  on  October  16, 1890. 
1538— No. 
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IiETRIBB. 

Torpedo  vessel  (page  28,  "So.  IX) ;  was  launched  at  I/Orient  April  2, 
1891. 

ISIiT. 

First  class  protected  cruiser  of  4,160  tons,  was  launched  at  Brest  on 
June  23, 1891. 

8TEAM  TRIALS. 

The  following  decisions  of  the  Minister  of  Marine  with  regard  to 
steam  trials  of  war  vessels  were  published  in  an  official  circular,  dated 
July  21, 1890 : 

I.  The  arithmetical  mean  of  the  measured  speeds  in  an  even  number 
of  alternate  runs  will  be  taken. 

(1)  In  protected  ports  where  currents  have  little  importance. 

(2)  In  open  ports  (roadsteads)  when  a  sufficient  number  of  runs, 
under  proper  conditions,  shall  be  made  to  compensate  in  a  great  meas- 
ure the  variations  of  the  current. 

To  obtain  this  result  it  will  be  necessary  to  make  at  least  six  runs. 
At  least  one-third  of  these  runs  should  be  made  before  the  current  has 
reached  its  maximum  if  the  others  are  made  afterwards,  or  two-thirds 
may  be  made  before  the  turn  of  the  tide  and  one-third  after  it. 

II.  In  open  ports  when  it  is  not  possible  to  make  a  sufficient  num- 
ber of  rans,  or  when  the  conditions  are  such  as  to  prevent  the  elimina- 
tion of  errors  due  to  the  current  by  employing  the  preceding  method, 
the  runs  should  be  grouped  three  by  three  and  the  mean  of  each  gr6up 
taken,  doubling  the  middle  runs,  then  the  arithmetical  mean  of  the 
results  so  obtained. 

These  groups  of  three  might  be  handled  in  several  ways,  but  it  is 
important  not  to  give  too  great  importance  to  any  particular  run  and 
not  to  count  any  one  run  more  than  twice  ]  so  the  following  grouping 
will  be  used: 


For  3  rnna :  1  gronp  a-h2  b-|-o. 

4 

( 
For  5  rang :  2  groups  a-f  2  b-f  c   c-j-2  d-j-e, 

4        '  4         * 

• 

For  6  rnns :  2  groaps  a -4-2  b-f  c   d4-2  e-f-f. 

"4        '  4         ' 

For 7 runs:  3 groups  a-h2  b-fc   o-f2  d-f-e    e-f2f+g, 

4         '  4         '  4 

A  general  order,  dated  March  6, 1891,  establishes  the  method  of  esti- 
mating the  power  of  the  machinery  of  French  warships  as  follows : 

The  unit  of  power  employed  will  be  exclusively  the  horse-power  of 
75  kiJogrammetres  per  second. 


^*4i 
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"So  farther  use  will  be  made  of  nominal  H.  P.,  and  the  employment  of 
this  unit  should  be  abaudooed  in  all  technical  and  administrative  docu- 
ments. 

As  it  is  not  possible  for  engines  and  boilers  to  sustain  the  maximum 
pressure  to  which  the}'  can  be  subjected  under  forced  draft  for  any 
length  of  time,  the  maximum  potcer  of  war  vessels  will  hereafter  be  con- 
sidered as  that  which  can  be  furnished  by  the  machinery  during  the 
4-|iour  trial,  and  in  view  of  this  determination  all  future  contracts  will 
provide  for  an  extreme  test  of  this  duration. 

The  normal  potcer  is  that  which  can  be  sustained  continuously  with- 
out difficulty  by  both  engines  and  boilers,  and  all  future  contracts  will 
provide  for  a  24-hour  trial  under  these  conditions. 

The  proportion  between  the  normal  and  nuiximum  H.  P.  varies 
according  to  the  tyi)e  of  boiler  and  the  degree  of  importance  given  to 
forced  draft.  The  requirements  under  both  these  conditions  should 
therefore  be  defined  in  the  specifications  of  new  ships  and  machinery. 

The  powers  to  be  adopted  officially  after  the  conclusion  of  the  trials 
should  be  determine^  by  the  trial  boards  and  be  inscribed  on  the  ship's 
papers. 

Many  accidents  have  occurred  to  the  machinery  of  French  warships 
during  the  last  12  months,  which  will  probably  lead,  as  in  the  English 
service,  to  an  increase  in  the  weight  of  boilers  and  engines. 

When  the  torpedo  vessels  of  the  Mediterranean  squadron  made  the 
ran  from  Cherbourg  to  Toulon  last  August,  *^  innumerable  ^  accidents 
occurred.  Their  boilers  were  constantly  giving  out,  and  it  became 
necessary  at  times  for  the  battle  ships  to  take  them  in  tow. 

4 

HIBCEAU— HOCHE, 

Battle  ships  (page  258,  No.  yi.)9*have  both  been  tried  and  accepted 
by  the  Government. 

The  preliminary  natural-draft  trial  of  the  Marceau  took  place  at  Tou- 
lon in  October,  1890,  when  a  speed  of  14.8  knots  with  74  revolutions  was 
attained,  and  the  machinery  worked  perfectly. 

A  4-hour  forced-draft  trial  was  afterwards  ran,  during  which  the 
average  speed  was  16.4  knots  and  the  I.  H.  P.  11,017. 

The  gun  tests  of  this  vessel  have  also  been  very  thorough  and  satis- 
factory. Each  of  the  13.4-inch  guns  was  fired  seven  times,  twice  with 
reduced,  and  five  times  with  service  charges,  and  very  little  injury  re- 
sulted either  to  the  superstructure  or  deck. 

As  to  the  personnel,  it  was  found  that  the  guns'  crews  in  the  second- 
ary battery,  directly  below  the  turrets,  could  remain  at  their  quarters 
without  danger,  but  that  it  was  not  sate  to  expose  men  to  the  blast  of 
heavv  guns  in  the  open  on  upper  deck. 

The  £ocAe  terminated  her  trials  successfully  in  January,  1891. 

In  the  forced-draft  trial  the  coal  consumption  was  limited  to  150  kilos 
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per  square  metre  of  grate  surface,  but  more  thau  11,000  I.  H.  P.  was 
obtained,  and  a  mean  speed  of  16  knots  during  two  hours,  the  engines 
making  82  turns  per  minute. 

W;th  natural  draft,  the  engines  making  70  revolutions  gave  14  knots 
during  6  consecutive  hours. 

This  vessel  differs  from  the  other  French  battle  ships  in  having  lour 
freeboard  forward  and  aft,  and  it  was  therefore  thought  advisable  to 
give  her  seagoing  qualities  a  special  test,  and  on  January  15  she  was 
taken  outside  of  Brest  Harbor  for  a  24-hour  run. 

During  the  first  two  hours,  she  made  15  knots  with  forced  drafb  and 
for  the  remainder  of  the  time  an  average  of  about  12.5  knots  with  60 
revolutions.  At  first  the  wind  had  only  a  force  of  4,  but  on  the  return 
trip  it  freshened  to  6  and  the  sea  became  rough.  The  Rochets  speed 
did  not,  hoWeVer,  fall  below  12  knots  at  any  time,  and  although  waves 
frequently  swept  over  her  forecastle  the  water  ran  oif  quickly  and  the 
ship  recovered  herself  with  ease. 

These  tests  seem  to  have  proved  her  a  good  sea  boat  in  ordinary 

weather,  and  it  is  reported  that  the  authorities  jaie  satisfied  on  this 

point. 

c£ciL£. 

The  final  trials  of  this  first-class  protected  cruiser  (page  29,  Ko.  IX) 
commenced  on  July  1, 1890.  Conforming  to  the  contract  they  were 
madQ  with  all  weights  on  board  as  in  actual  service.  The  first  trial  was 
made  over  the  official  base  at  Hy^res.  This  base  (measured  course), 
6.72  miles  long,  was  run  over  six  times  during  the  trial.  A  fresh  wind 
was  blowing  and  the  sea  was  rough,  but,  in  spite  of  these  unfavorable 
conditions,  the  mean  speed  for  the  six  runs  was  19.173  knots ;  I.  H.  P.^ 
10,480 )  revolutions,  101 ;  coal  consumption,  140  kilos  per  hour  per  square 
metre  of  grate  service  (the  contract  permitted  the  consumption  of  160 
kilos),'  boiler  pressure,  6.3  kilos  per  square  centimetre;  air  pressui-ey 
0.58  inch. 

Engines  worked  perfectly  and  pressure  easily  maintained. 

On  July  5,  the  extreme  trial  {essai  ^  outran<ie)  took  place,  during 
which  the  machinery  was  forced  to  its  maximum  power.  It  took  place 
over  the  measured  course  and  lasted  two  hours.  A  mean  speed  of  19.436 
knots  and  10,680  I,  H.  P.  was  obtained. 

In  spite  of  the  heavy  strain  on  the  machinery  it  worked  smoothly  and 
no  signs  of  weakness  appeared  in  any  part. 

The  trial  for  coal  consumption  took  place  on  July  23  and  lasted  24 
hours. 

The  result  was  a  consumption  of  1.95  pounds  per  horse-power,  per 
hour  for  6,595  I.  H.  P. 

The  speed  during  this  trial  was  constantly  maintained  at  18  knots 
with  no  difficulty  whatever,  and  aa  the  run  was  made  in  open  ^ea  it 
shows  that  this  cruiser  can  be  depended  upon  for  this  rate  in  ordinary 
weather  so  long  as  the  supply  of  coal  holds  out. 
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Her  maDOBavring  and  gan  trials  were  equally  satisfactory,  and  it  is 
therefore  afQrmed  that  the  CMle  has  finally  satisfied  all  the  demands 
of  the  programme  as  laid  down  by  the  Aiiuistry. 

TAGE. 

First-class  protected  cruiser  (page  29,  Ko.  IX),  is  said  to  have  termi- 
nated her  trials  brilliantly^  having  maintained  a  speed  of  19  knots  dur- 
ing a  6-honr  run. 

FOBBIN-TBOUDE-SFBCOIIF— COfiTLOGOir-LALAKBE. 

Third-class  protected  cruisers  of  from  1,848  to  1,877  ton  s  displace- 
ment (page  29,  "No.  IX). 

These  vessels  are  called  third-class  cruisers,  as  their  displacement  is 
more  than  that  usually  allowed  to  torpedo- vessels ;  but,  as  they  possess 
the  distinguishing  characteristic  of  great  speed,  they  will  probably  be 
'given  all  the  duties  of  this  latter  class  and  prove  very  eificieut  if  their 
machinery  holds  out. 

(In  this  connection  it  may  be  noted  that  defects  were  discovered  in 
the  ForbirCs  machinery  during  December,  1890,  which  it  was  then  re- 
ported would  require  several  mouths  to  repair.) 

The  Trotide  finished  her  trials  in  December  and  gave  great  satisfac- 
tion. 

According  to  the  contract,  the  Soci6t6  des  Ghantiers  de  la  Gironde 
was  to  fulfill  the  following  conditions : 

(1)  During  a  2-hour  forced* draft  trial  the  speed  should  not  fall  below 
19.5.  knots. 

(2)  During  a  12-hour  trial  at  a  mean  speed  of  not  less  than  17  knots 
the  coal  consumption  during  the  first  6  hours  should  not  be  more  than 
1.98  pounds  per  hour,  i)er  I.  H.  P. 

(3)  Finally  during  a  6-hour  trial  with  about  one-quarter  of  the  total 
power  of  machinery,  the  consumption  of  coal  should  not  exceed  2.2 
pounds  per  hour,  per  I.  H.  P. 

The  following  table  gives  detailed  results  of  the  three  trials : 


Force  of  the  wind 

Mean  nnmber  of  revolntions  per  mlnufce 

Speed  in  knots 

ToUl  I.  H.  P.  (not  iucluding  about  16  H.  P.  absorbed  by 

the  steering  and  electric-lighting  machinery) 

Consiunption  of  coal  per  hoar,  per  I.  H.  P.,  poanda 

Steaming  radios  in  nautical  miles  with  287  tons  of  coal. . . 


Full  power 

trial  (2 
hours)  De- 
cember 1, 
1890. 


4 

133.4 
20.913 

0,247 
2.8 
765 


Trial  with 
reduced 
power    {8 
huurR),  De- 
cember 9, 
189U. 


3 

85.05 

14.208 

1,601 
2.12 

2.658 


12-honr 
trial   De- 
cember 11, 
1890. 


2 

10&74 
17.565 

8,393 

1.93 

1.621 
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The  Surcouf  had  trials  for  eoal  cousumittioa  in  July,  1890,  with  the- 
followiug  results: 

Katural  draft — 1,800  I.  H.  P.  and  15  knots  speed.  Goal  consamp- 
tion,  1,98  pounds  per  horse-power. 

Forced  draft— 3,508  I.  H.  P  and  17,3  knots  speed.  Coal  conanmp- 
tion  1.86  ponuds  per  horse-power. 

Ob  September  9  a  full-power  trial  gave  a  epeed  of  20.51  knot»,  with 
C,287  I.  H.  P.,  and  133  revolutions. 

The  preliminary  trials  of  the  Goetlogon,  which  had  been  rejieatedly 
interrupted  by  seriona  accidents  to  the  machinery,  were  finally  brought 
to  a  successful  eonclnsion  in  March  and  April  of  this  year.  The  forced* 
draft  trial  gave  a  mean  speed  of  19.71  knots,  with  5,266  I.  H.  P. 

On  March  li,  1801,  the  Lalande  obtained  a  speed  of  30.656  knots. 

DATODT. 

It  was  expected  that  this  cruiser  (page  28,  "So.  IX)  would  be  ready  for 
trial  early  in  1890,  but  the  Srerooma  were  found  to  be  very  hot  and  badly 
ventilated  and  many  tubes  leaked  when  submitted  to  water  pressure. 

Sew  ventilators  having  been  fitted  and  repairs  made,  satisfactory 
trials  took  place  In  March,  1891,  during  which  18  kuots  were  obtained 
in  the  open  sea  without  forcing  the  bolkMs. 

As  a  result  of  the  discovery  of  these  defects  in  the  Davout,  tfae 
Sucfiet,  her  sister  ship,  is  to  be  given  3,429  tons  displacement  (instead 
of  3,027)  and  three  new  vessels  of  the  same  type  are  to  have  3,722  tons. 
rSSSElS  LOST  OR  STRUCK  FROM  THE  LIST. 
Risoltt^,  sailing  vessel,  condemned  in  1890. 
LinoU,  wooden  corvette,  condemned  in  1890. 
Biche,  paddle-wheel  gunboat,  condemned  in  1890. 
Qladiateur,  wooden  gnn  vessel,  condemned  in  1890, 
Oorse,  ohl- type  gun  and  dispatch  vessel,  condemned  in  1890, 
Orohina,  sailiug  vessel,  condemned  in  1890. 
TravaiUeur,  paddle-wheel,  condemned  in  1890, 
Levrard^  small  gnnboat,  condemned  in  1890. 
Botsant,  small  gnnboat,  condemned  in  1890. 
Ramde.  oaddle-wheel  corvette,  coDdemned  in  1891, 

edcoast-defenso  vessel,  builtin  1865,  condemned  in  1890. 

n  gnnboat,  condemned  in  1890. 

tred  cruiser,  built  in  1868,  coudemned  in  1891. 

ien  corvette,  condemned  in  1891. 

itedispatcbvesseljwentashoreoncoastof  A&ica;  after 

1, 1891. 

t,  condemned  in  1891. 

aort,  condemned  in  1891, 

rt,  condemned  in  1891. 

rt,  condemned  in  1891. 

;,  condemned  in  1891. 

»t,  coudemned  in  1891. 
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TORPEDO  BOATS. 

France  is  showing  great  activity  in  this  branch  of  naval  construcition, 
having  no  less  than  99  torpedo  boats  in  course  of  construction,  equip- 
ment, or  transformation,  viz :  seventeen  torpilleurs  de  haute  mer  of  from 
104  to  150  tons  displacement,  distributed  as  follows:  Alarme^  Avent- 
UTxeTj  D^,and  Temiraire  at  St.  Nazaire ;  Archer^  Dragon^Orenadier^Lan- 
cier^  Grandeur^  and  Viloce  at  (Tavre;  Turco  and  Zouave^  at  St.  Denis; 
Eclair^  Kabyle^  and  Orage  at  La  Seyne  ]  Sarrasin  and  Tourbillon  at 
Bordeaux. 

Twenty-five  first-class  boats  of  about  80  tons  displacement ;  thirteen  at 
Havre,  three  at  St  Denis,  three  at  Paris,  three  at  Bordeaux,  and  three 

at  Le  Oreuzot. 

• 

Twenty-nine  second-class  boats  of  about  53  tons  displacement ;  five 
at  Cherbourg,  four  at  Havre,  three  at  Nantes,  three  at  Le  Creuzot,  three 
at  Bordeaux,  and  eleven  at  Brest, 

One  submarine  boat,  the  Sirhie. 

Twenty -seven  of  the  35-metre  type,  being  reconstructed. 

STEAM  TRIALS. 

The  Minister  of  Marine,  in  view  of  the  fact  that  the  boilers  of  torpedo- 
boats,  which  are  of  the  locomotive  type,  sufi'er  greatly  from  too  trequent 
pressure  tests,  has  ordered  that  these  boilers  are  to  be  tested  in  future 
only  once  a  year,  if  possible  after  extensive  repairs,  and  then  only  by 
hydraulic  pressure,  the  latter  not  to  exceed  the  working  pressure  by 
more  than  three  atmospheres. 

Whenever  a  torpedo  boat  is  docked  the  boilers  are  merely  to  be 
thoroughly  overhauled. 

No.  131  had  trials  in  the  summer  of  1890  which  gave  very  satisfactory 
results,  a  speed  of  21.214  knots  being  obtained.  No.  133  gave  a  m'fean 
of  20,7  knots  during  a  3  hour  run,  and  21  knots  maximum  speed.  No. 
135  made  the  run  from  Havre  to  Cherbourg,  72  miles,  in  3  hours  and 
40  minutes,  without  forcing  her  engines. 

The  following  table  gives  the  official  results  of  trials  of  the  firstclass 
boats,  Nos.  126, 127,  and  128 : 


Ko.  128,  projjTesfliTe  trial . . . 
No.   126,  official    two-hour 

trial 

No.  127,  official    two-hoar 

trial 

No.  128,  official    two-hoar 

trial 


Hean 


Speed. 


KnoU. 
10.38 

21,087 

20,685 

20,975 


Re  vol  a- 

tioDH  per 

minate. 


280 
808 
287.6 
808.6 


Boiler  pros- 


sure. 


Poundt, 


135 


138 


138 


BffeotiTO 
H.P. 


941 


>  Abont^ 
1,000. 


Coal  oon- 
snniption 
per  hoar. 


Poundt. 


1,892 

1,700 

2,068 
1,007 
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The  mean  horsepower  being  about  1,000,  the  coal  consumption  per 
horse-power  is  about  1.9  pounds.  M.  Normand,  the  builder  of  these 
boats,  states  that  in  bis  former  engines  the  coal  consumption  has  been 
about  2.3  pounds,  and  in  those  of  similar  compound  engines  it  has 
reached  3  pounds  and  more. 

No.  128  was  afterwards  given  a  trial  to  ascertain  the  coal  consump- 
tion at  10  knots  speed. 

During  two  runs  of  8  hours  each  the  consumption  per  horsepower, 
per  hour  was  1  pound  and  .98  pound  respectively. 

SUBMARINE  TORPEDO  BOATS. 

'   OTHlfOTE. 
rPage  32.  No.  IX,  and  page  453,  No.  VIII.) 

During  the  Spring  and  Summer  of  1890  this  boat  was  in  the  hands  of 
the  defense  mobile  of  Toulon,  regularly  commissioned  under  the  same 
conditions  as  the  other  vessels  attached  to  this  service^  and  she  took 
part  in  all  the  military  exercises  very  successfully. 
.  A  series  of  experiments  were  made  in  August,  1800,  to  ascertain 
whether  the  boat  could  escape  from  and  reenter  a  harbor  blockaded  by 
torpedo  boats  which  were  on  the  lookout  for  her. 

Several  of  these  last  were  posted  on  a  line  between  Cape  C^pet  and 
St.  Marguerite  with  orders  to  watch  for  the  Oymnote  and  pursue  her  if 
discovered. 

At  the  appointed  hour  the  Oymnote  went  down  for  40  minutes,  during 
which  time  she  crossed  the  line  without  being  observed  and  came 
to  the  surface  two  miles  and  a  half  beyond  it.  In  returning  she  passed 
immediately  under  one  of  the  boats  and  was  seen  for  an  instant  but 
not  distinctly  enough  to  be  pursued. 

l?iiese  trials  have  been  considered  suflSciently  successful  by  the  French 
Ministry  to  warrant  the  building  of  another  submarine  vessel  of  a  simi- 
lar type,  but  larger,  to  be  named  the 

SIBtNE. 

Length,  131  feet;  displacement,  250  tons;  speed,  14 knots. 

She  has  been  designed  by  M.  Bamazzotti,  and  orders  were  given  for 
her  immediate  construction  in  October,  1890.  She  is  to  cost  $154,872, 
and  her  name  will  probably  be  changed  to  Oustave  Z6d6. 

aOCJBET. 
(Page  33,  No.  IX,  and  page  454,  No.  VIII.) 

A  report  from  Cherbourg  February,  1891,  states  that  the  Goubet  is 
experimented  with,  nearly  everyday,  and  that  diflferent  parties  of  naval 
officers  are  sent  on  board  to  become  familiarized  with  the  mysteries  of 
submarine  navigation  and  the  peculiar  working  and  management  of 
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this  boat,  ^Iiich  it  is  now  asserted  is  completely  under  the  control  of 
its  crew.  It  is  also  reported  that  Vice- Admiral  Lesp^s,  who  is  super- 
intending the  experiments  on  behalf  of  the  Admiralty,  has  expressed  his 
great  satisfaction  at  the  performances  of  the  Oouhet,  and  as  a  further 
test  has  ordered  several  surgeons  of  the  fleet  to  go  down  in  her,  in  turn, 
and  famish  separate  reports  on  the  arrangement  of  the  contrivances  to 
insure  free  respiration  and  comfort  to  the  inmates  during  periods  of 
prolonged  submersion. 

In  May,  ISdl,  the  boat  was  given  official  trials  before  a  Commission 
presided  over  by  Admiral  Gervais,  Commandant  of  the  Kortbern  Squad- 
ron. She  ran  about  the  harbor  for  some  time  at  a  rate  of  about  6  knots^ 
going  down  and  rising  at  will.  Then,  by  request  of  the  Commission, 
she  went  down  to  a  depth  of  5  metres  and  preserved  at  this  depth  an 
absolute  immovability. 

These  trials  are  said  to  have  been  a  veritable  success  for  the  Oouhet, 
and  all  the  spectators  of  her  performances  were  greatly  impressed  with 
her  power  as  an  engine  of  war. 

ITALY. 

The  Superior  Council  of  the  Marine,  at  a  meeting  held  in  December, 
1890,  formulated  a  recommendation  that  in  the  future  all  naval  material 
for  use  of  the  Italian  fleet  be  bought  ixx  Italy. 

The  question  of  employing  petroleum  as  fuel  on  board  ship  was 
also  discussed  and  fully  approved. 

Submarine  mines  are  to  be  carried  by  Italian  men-of-war;  eighteen 
by  each  battle  ship,  and  six  by  each  cruiser. 

The  Budget  for  1891-'92  provided  $23,518,093  for  the  Navy,  of  which 
$5,580,000  were  to  be  devoted  to  the  construction  and  equipment  of 
new  ships,  but  a  supplementary  estimate  presented  by  the  Minister  of 
Marine,  on  March  2, 1891,  introduced  certain  economies  which  resulted 
in  a  saving  of  $1,308,567  on  the  total  amount  required. 

In  regard  to  these  economies  it  is  understood  that  the  present  Gov- 
ernment has  no  intention  of  weakening  the  naval  strength  of  Italy,  but 
will  confine  them  principally  to  the  administrative  departments ;  one  less 
ship  will  be  kept  in  commission  and  the  personnel  will  be  reduced  by 
about  2,400  men. 

'  VESSELS  PROPOSED  OB  LAID  DOWN, 

The  building  programme,  as  outlined  on  pages  36  and  37,  No.  IX,  is 
being  carried  out,  and  work  in  the  Italian  dockyards  is  going  on 
actively. 

A  reduction  in  the  amount  required  for  arming  and  equipping  war 
ships  in  1891-^92  was  rendered  possible  by  delaying  the  completion  of 
the  cruisers  JBtruria,  Liguria^  and  Umhria^  and  transferring  a  portion  of 
the  expense  to  next  year's  Budget. 
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IBIDE  (A)~£UBIDICE  (B). 

Torpedo  vessels,  of  the  Partenope  type  (page  343,  No.  VIII),  lately 
constructed  by  tbe  Goveriimeut  at  Gastellamare,  have  beeu  given 
the  above  names.  The  contract  for  another  vessel  of  this  type  waa 
given  to  Orlando  Brothers,  of  Leghorn,  ia  April  of  this  year. 

ATLANTE-BBCOIiB. 

Supply  vessels  mentioned  as  O  and  H  on  page  37,  No.  IX,  are  being 
built  by  Messrs.  Gravero&Go.,  of  Genoa. 

ELBA. 

% 
Formerly  known  as  cruiser  D,  is  to  be  of  the  Lombardia  class. 

VESSELS  LA  UNCHED. 
SABDEGNA. 

This  battle  ship,  which  will  rank  as  one  of  the  most  formidable  war 
vessels  in  the  world  when  she  is  completed,  was  launched  at  Spezia  on 
September  20, 1890.  •  She  is  to  be  of  the  Be  Umberto  type  (page  343,  No. 
VIII),  but  is  larger  and  has  more  powerful  machinery.  Her  main  bat- 
tery, like  that  of  the  Umberto  and  Sicilia,  consists  of  four  13.5'inch  gons 
on  two  polygonal,  inclined,  barbettes ;  eight  6-inch  breech-loaders  and 
sixteen  4.72inch  E.  F.  G.  The  auxiliary  battery  consists  oftwentj- 
niue  rapid-fire  and  machine  guns ;  and  five  torpedo  tubes  (two  of  which 
are  submerged)  complete  the  armament. 

Protection, — Steel  side  armor  3.9-inches  thick  extends  from  3  feet  below 
the  water-line  to  the  rail  for  249  feet  of  the  ship's  length ;  transverse  bulk 
heads  2.7-iuche8 ;  barbettes  14.2  inches  thick  inclined  at  an  angle  of  23 
degrees }  protective  deck,  2  to  4.3  inches ;  conning  tower  and  ammuni- 
tion tubes  11.8  inches ;  tube  from  conning  tower  5.9  inches. 

Motive  power. — Four  sets  of  vertical  triple-expansion  engines  with 
cylinders  39,  59  and  88  inches  in  diameter  by  51-inch  stroke. 

Eighteen  cylindrical  boilers  are  divided  into  six  groups  of  three 
boilers  each.  Each  group  occupies  a  separate  watertight  compart- 
ment having  its  own  apparatus  for  coal  supply,  ventilation,  etc.,  and  is 
entirely  independent  of  all  the  others. 

The  horse-power  which  Messrs.  Hawthorne,  Guppy  &  Go.,  of  Naples, 
have  contracted  to  supply  is  15,200  with  natural  draft  and  22,800  with 
forced  draft. 

This  maximum  power  is  expected  to  give  the  ship  a  speed  of  20  knots, 
which  is  notably  superior  to  that  of  any  other  battle-ship  in  existence. 

Dimensions. — Len gth, 429  feet ^  beam,  77  feet  8  inches;  draught,  29 
feet;  displacement,  13,940  tons. 

ABETC8A— UBANIA. 

Torpedo  vessels  (page  343,  No.  VIII),  were  launched  at  Leghorn  and 
Genoa  in  March  and  June,  1891. 
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UHBRIA-ETBURU. 

Protected  cruisers  of  2,281  tons  (page  343,  No.  VIII),  were  launched 
on  April  23, 1891;  from  the  shipyard  of  Orlando  Brothers,  Leghorn. 

STEAM  TRIALS. 
ANDB£A  DOBIA. 

This  battle  ship  (page  38,  No.  IX)  succeRsfnllj  concluded  a  series  of 
progressive  trials  during  the  Summer  of  1890.  On  July  15  a  full-power 
trial  took  place  off  Spezia,  during  which  everything  worked  well,  and 
an  air  pi^ssure  of  three-fourths  of  an  inch  was  found  quite  sufBcient  to 
maintain  the  power  required.  The  result  of  the  day's  run  was  a  mean 
horse-power  of  10,500,  and  an  average  speed  of  16.1  knots. 

BE  UMBEBTO. 

The  engines  of  this  battle  ship  had  a  very  successful  preliminary 
trial  in  the  Koyal  Arsenal  at  Naples  during  August,  1890.  They  are  to 
indicate  20,000  horse-power  and  are  duplicates  of  those  to  be  supplied 
to  the  Sicilia,  now  building  at  Venice. 

A  further  tcBt  was  then  given  the  machinery  by  running  the  ship 
from  Naples  to  Spezia  and  back  again  under  natural  draft.  The  speed 
obtained  was  17.5  knots,  and  everything  worked  smoothly. 

The  official  trials  will  probably  take  place  as  soon  as  the  ship  has 
received  her  battery  and  other  weights. 

FLAVIO  GIOU.     • 

A  cruiser  of  2,524  tons  displacement,  has  been  subjected  to  a  fall  speed 
trial,  with  petroleum  as  auxiliary  fuel,  and  is  said  to  have  obtained 
good  results. 

Successful  trials  have'also  been  made  with  petroleum  fuel  on  board 
the  Caateljidardo  and  Ancona^  and  so  satisfactory'  do  the  results  seem 
to  have  been  that  a  course  of  instruction  in  the  necessary  procedure  for 
the  application  of  liquid  fuel  is  about  to  be  commenced  (February,  1891) 
on  board  the  A)tco7ia. 

MOBOSINI, 

A  battle  ship  of  10,830  tons  displacement,  is  similar  to  the  Andrea 
JDoria  described  on  page  203,  No.  V.  During  trials  which  took  place  in 
December,  1890,  a  speed  of  16  knots  was  obtained  with  only  two- thirds 
'power. 

CONFIENZii) 

Torpedo  vessel  (page  204,  No.  V),  had  her  final  trials  in  June,  1890,  and 
is  said  to  have  obtained  very  satisfactory  results. 

VESSELS  LOST  OR  STRUCK  FROM  THE  LIST. 

Torpedo  boat  No.  105  8 ;  lost  off  the  coast  of  Italy  in  October,  1890. 
VaresCj  armored  cruiser,  built  in  18GG,  struck  from  Navy  List,  June, 
1891. 
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TORPEDO  BOATS. 

It  is  reported  (December,  1890)  that  tlie  Italiiin  Governmeot  bas 
ordered  8ix  firstclasB  bouts  of  M.  Scliiclmu,  wliicli  are  to  be  similar 
to  the  Bustjiau  Adler,  described  ou  page  40,  No.  IX. 

KTEIK  TBULS. 

No.  ]  04  bas  lieen  given  a  series  of  trials  with  petrolenm  fnel  wbicta 
have  given  good  results. 

Tbe  speed  obtained  was  22  kuots  and  the  boat's  steaming  radios  was 
increased  oue-tbird. 


The  Kaval  Budget  for  1891  amounts  to  J33,257,542,  of  which  $13,319,- 
435  will  be  devoted  to  new  construction. 

VESSELS  PROPOSED  OR  LAID  DOWN. 

A  battle  ship  simitar  to  the  Ohangoot,  but  probably  larger,  has  been 
laid  down  at  tbe  Admiralty  works,  St.  Petersburg,  and  one  of  12,400 
tons  displacement  bas  been  commenced  at  Nieolaivfl'  for  the  Black  Sea 
fleet. 

It  is  also  reported  that  a  new  battle  ship  is  to  follow  the  George  the 
Conqneror  at  Sebastopol,  and  a  new  armored  cruiser,  the  Rurik,  at 
St.  Petersburg,  as  soou  as  these  two  vessels  are  launched. 

Two  mine- vessels  have  beeu  ordered  of  the  Motaia  Company,  Gothen- 
berg,  Swedeu. 

A  torpedo  vessel  similar  to  the  Kazaritli  has  been  recently  laid  down 
at  NicoUieff,  aud  two  others  of  the  same  type  are  to  be  built  at  Elbiug, 
Germany,  by  M.  Scbicbau. 

CBFm*STnn-«TV,lGESIL 

Two  armored  gun  boats  similar  to  the  Orossiastckt  (see  vessels 
launched]  have  been  laid  down  at  the  Admiralty  aud  Baltic  dockyards, 
St.  Petersburg, 

A  ateni-wbeel  river  steamer  bas  been  recently  constructed  by  Messrs. 
Yarrow,  of  Poplar,  for  the  Kussian  Governmeut. 

This  craft,  which  is  an  enlarged  Mosqmto  (page  16,  Ho.  IX),  is  boilt 
of  steel  in  ten  sections,  each  of  which  measures  10  by  22  feet  by  4  feet  B 
adapted  for  transportation  by  rail, 
are:  Length,  100  feet;  beam  22  feet;   load  draught, 


e  in  May  of  this  year  which  is  said  to  have  given  a 
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VESSELS  LA  VNCSED. 
TirELVi:  APOSTLES, 

Battle  ship  of  8,200  tons  (page  353,  No.  VIII)  was  launched  at  Nico- 
laieff  in  September,  1890. 

,  GHAXGOOT, 

Battleship  of  6,628  tons  (page  317,  ^o.  VII,  and  page  353,  No.  VIII), 
W9»  launched  at  »St.  retersbuig  October  20,  1890. 

GRO.S.SIASTCHI, 

Armored  gunboat,  of  1,492  tons  displacement,  was  launched  at  St. 
Petersburg  June  1, 1890. 

Armament, — One  9-inch  B.  L.  forward  and  a  6-inch  B.  L.  aft;  eight 
B.  F.  G.  in  broadside  and  two  torpedo-tubes. 

Protection. — A  5-inch  water-line  belt  extends  to  within  40  feet  of  the 
bow  and  terminates  in  a  5-inch  transverse  bulivbeiul;  protective  deck 
1  to  1^  inches  thidv ;  a  coflerdam  above  the  belt  is  filled  with  water- 
excluding  material. 

Motive  power, — Two  comx>ound  engines,  estimated  to  give  2,000  I.  H. 
P.  and  15  knots  speed. 

Dimensions:  Length,  23G  feet  9  inches;  beam,  41  feet  7  inches; 
draught,  11  feet. 

POLE  STAB, 

Imperial  yacht,  launched  at  St.  Petersburg  June  1,1890.  (See  steam 
trials.) 

STEAM  TRIALS. 
OREL. 

This  auxiliary  cruiser  and  transport,  after  her  very  successful  trials 
in  the  river  Tyne  (page  39,  No.  IX),  was  given  a  G-hour  sea- trial  liuiing 
which  she  made  19.11  knots,  with  9C.4  revolutions  and  0,098  I.  fl.  P. 
Porced  draft  was  not  used. 

The  Orel  is  the  tenth  vessel  built  for  the  Bussian  Volunteer  Fleet,  and 
is  larger  than  any  of  her  predecessors.  Her  dimensions  are,  length,  452 
feet;  beam,  48  feet;  draught,  19  feet  3  inches;  displacement,  5,000 
tons. 

POLE  STAR, 

Imperial  yacht  (page  353,  No.  VllI),  has  had  successful  natural-draft 
trials,  during  which  an  average  speed  of  18.85  knots  was  obtained  with 
5,602  horse-power.  Engines  worked  smoothly  and  there  was  an  entire 
absence  of  vibration. 

The  Pole  Star  is  intended  to  be  used  in  war  time  as  a  cruiser,  j\nd  is, 
therefore,  built  with  a  double  bottom  and  water-tight  compartments. 
She  is  also  fitted  with  all  modern  appliances,  electric  lighting,  etc 
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TOBFEDO  BOATS. 

lu  December,  1890,  tlie  Minister  of  Marine  ordered  eight  new  torpedo 
boats  for  tLie  Black  Bea  Fleet — two  to  be  built  at  Odessa,  three  at  Nico. 
laiefil^  and  three  at  SebastopoL 

GERMANY 

The  following  notes  on  the  bailding  iirogramme  of  1888  (page  354,  No. 
VIII)  will  show  the  present  state  of  the  work  and  the  amount  of  money 
to  be  expended  during  the  next  financial  >'ear  on  the  ditl'crent  classes 
of  vessels.     • 

BATTLE  8%IPS  A,  B,  C,  B. 

These  four  vessels  are  all  in  course  of  construction  and  are  being 
pushed  to  completion  simultaneously.  Three  million  six  hundred  and 
twenty-four  thousand  dollars  is  provided  to  continue  work  on  them 
during  the  coming  year.    (See  Vessels  Launched.) 

ABMOBED  COAST-BEFENSE  TE8SKLS  P,  Q,  B,  S,  T,  V,  T,  W,  X. 

The  following  sums  are  granted:  For  P  (Beowulf),  $384,000  (third 
and  last  payment);  for  Q,  $240,000  (third  payment);  for  E,  $360,000 
(second  payment);  for  S,  $240,000  (first  payment);  for  U,  $240,000 
(first  payment). 

The  estimates  called  for  $300,000  to  commence  work  on  the  T,  but  as 
this  vessel,  is  to  be  given  out  by  contract,  and  the  total  amount  ai)i)ro- 
printed  was  too  small  to  build  all  the  ships,  it  was  decided  to  leave  her 
out  of  the  present  Budget  and  provide  for  her  later. 

It  is  a  question  whether  the  new  vessels  of  this  class  will  be  built  on 
the  original  designs,  as  the  Siegfried  has  not  x>roved  to  be  a  success  as 
regards  speed.    (See  Steam  trials.) 

FIBST-CLASS  PBOTECTED  CBUISEBS  H,  J,  K,  L,  B,  N,  0,  P. 

The  sum  of  $240,000  (fourth  payment)  is  appropriated  to  continue 
work  on  H,  but  the  money  asked  for  J  and  K  is  refused  on  the  ground 
that,  although  the  first  payment  on  these  vessels  was  provided  for  in 
last  year's  Budget,  no  work  has  yet  been  done  on  them.  It  was  at  first 
estimated  that  the  cruiser  H  would  cost  $1,320,000,  but  owing  to  the 
recent  rise  in  price  of  labor  and  materials  it  is  now  stated  that  $1,608,000 
will  be  required  to  build  and  equip  her. 

CNPBOTECTBD  CBUISEBS  E— EBZATZ  ADLEB— EBZATZ  EBEB. 

Four  hundred  and  sixty-eight  thousand  dollars  has  been  granted  to 
continue  work  on  these  three  vessels.  They  are  to  displace  1,880  tons 
(300  tons  more  than  their  predecessors) ;  their  estimated  speed  is  16 
knots,  and  they  will  carry  eight  light  guns. 


.^i.A 
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I 

IHPKBIAL  TACHT  AND  DISPATCH  VESSEL. 

Three  bandred  and  sixty  tbonsand  dollars  as  a  second  payment  on 
tbis  vessel  is  appropriated.  She  is  to  be  fitted  in  all  respects  as  a  man- 
of-war. 

A  floating  derrick  and  a  surveying  sbip  are  also  provided  for.  (See 
Torpedo  boats.)     • 

VESSELS  LA  UNCHSD. 
BEOWULF.    (P.) 

Tbis  coast  defense  armor-clad,  which  is  a  sister  sbip  to  the  SiegfrUd^ 
was  laancbed  at  Bi'emen  on  November- 8, 1890,  and  will  be  ready  for 
trials  in  the  Sammer  of  1881. 

Fnprotected  cruiser  of  1580  tons,  was  launched  at  Kiel,  on  April  4, 
1891.  She  was  formerly  noted  as  cruiser  *^  D,"  and  is  similar  to  the 
SchfwaXbe  (page  316,  No.  yii)  but  is  slightly  larger. 

PBLIKAN. 

Mine  vessel,  mentioned  on  page  41,  No.  ix,  was  launched  in  the  Spring 
of  1890.    She  is  to  have  about  1,500  tons  displacement. 

KUBF0B8T  FBIEDBICH  WILHELX. 

A  10,000-ton  battleship  (D),  was  launched  at  Wilbelmshaven  June 
30, 1891. 

steam:  trials. 

The  following  order  governing  the  trials  of  German  war-ships  has 
been  recently  published: 

(1)  On  board  all  vessels  permanently  cr  temporarily  commissioned 
(except  vessels  for  special  service,  such  as  school  ships,  surveying  ships, 
etc.,  and  torpedo  boats)  the  efficiency  of  the  engines,  as  well  as  of  tiie 
engine  and  fire  room  personnel,  is  to  be  ascertained  by  a  24-hour  full- 
l>ower  trial. 

If  the  ship  remains  in  commission  longer  than  one  year,  this  trial  is 
to  be  made  annually.  With  this  full-power  trial,  a  3-hour  forced-draft 
trial  is  to  be  connected  as  explained  below. 

(2)  The  first  trial  is  under  ordinary  circumstances  to  take  place  as 
soon  as  the  commanding  officer  is  convinced  that  the  instruction  of  the 
engine  and  fire  room  personnel  has  advanced  sufficiently  to  enable  them 
to  get  the  full  power  of  the  machinery  and  boilers. 

(3)  The  trials  are  to  be  made  as  soon  as  possible  after  all  the  boilers 
have  been  cleaned,  and  with  the  development  of  all  the  power  that  can 
be  obtained  by  the  regular  fire-room  force. 

Deck  hands  may  be  used  to  help  In  transporting  coal  to  the  furnaces, 
but  only  when  it  becomes  very  difficult  to  get  at  the  coal  (for  instance 
through  the  emptying  of  fire-room  bunkers),  and  the  fact  that  deck 
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bands  have  been  employed  mast  be  specially  mentioned  and  the  reason 
given. 

Steam,  throttle,  and  expansion  valves  must  not  be  changed  daring 
the  trial,  unless  it  should  be  absolutely  necessary,  when  explanations 
must  be  made  in  the  appropriate  columns  of  the  report. 

The  apparatus  for  forced  draft  must  only  be  used  in  so  far  as  it  is 
necessary  to  give  the  fires  and  the  iire-room  personnel  the  right  quan- 
tity of  air,  without  increasing  the  air-pressure. 

(4)  The  trials  must  be  made  with  ship's  bottom  as  clean  as  possible, 
and  with  a  draught  corresponding  to  that  when  completely  equipped 
aud  provisioned*    They  may  be  made  as  parts  of  regular  voyages. 

(5)  Sail  must  only  be  carried  if  it  may  seem  necessary  to  steady  the 
vessel,  and  then  only  fore-and-aft  sail. 

(6)  A  repetition  of  the  trial  must  be  made  within  the  year,  or,  in  case 
of  the  vessel  being  commissioned  for  less  than  a  year,  under  the  follow- 
ing circumstances: 

{a)  If  the  trial  has  been  interrupte^l  by  accidents. 

(b)  If  the  engine-room  personnel  has  been  changed  to  the  extent  of 
one-half  or  more. 

(c)  If  the  time  between  the  last  trip  and  the  probable  date  at  which 
the  vessel  will  go  out  of  commission  is  more  than  6  months.  In  this 
case  the  trial  shall  be  repeated  shortly  before  the  ship  goes  out  of  com- 
mission. 

(7)  Those  ships  mentioned  in  (I)  are  also  to  have  3-hour  forced-draft 
trials  about  once  a  quarter. 

These  trials  are  to  be  made  with  the  pick  of  the  fire-room  personnel 
after  thorough  cleaning  of  the  boilers  aud  by  making  use  of  all  forced- 
draft  apparatus.  The  air-pressure  must  depend  upon  the  degree  of  in- 
struction of  the  fire-room  personnel  and  the  condition  of  the  boilers, 
which  latter  must  never  be  tested  to  a  dangerous  extent. 

Under  no  circumstances  must  the  air  pressure  with  locomotive  boil- 
ers exceed  2  inches,  or  with  cylindrical  boilers  1.2  inch. 

In  order  to  obtain  an  idea  of  the  performance  of  the  engines  for  a  con- 
tinuous period,  after  they  have  been  subjected  to  an  extreme  test  for 
a  short  period,  one  of  the  quarterly  forced-draft  trials  is  to  be  so 
arranged  as  to  fall  in  the  first  half  of  the  full  speed  (24-hour}  trial. 

SIEGFBIED, 

Goast-defense  armor-clad  (page  41,  ]^o.  IX),  has  not  come  up  to  the 
expectations  of  her  designers  in  regard  to  speed,  as  she  has  never  suc- 
ceeded in  obtaining  more  than  16  knots. 

JAGD— WACHT. 

Dispatch  and  torpedo  yessels  (page  316,  No.  YII). 

The  Jcigd  terminated  her  trials  in  the  Summer  of  1890,  during  which 
she  accomplished  more  than  20  knots  with  4,000  I.  H.  P. 


NOTES   ON  SHIPS.  49 

The  Woe&t  was  obliged  to  leave  the  German  squadron  after  6  months 
service  and  remain  for  some  time  disabled  at  Trieste^  owing  to  enor* 
moos  leakage  at  the  junction  of  her  boiler  tubes  and  tube  plates. 

VESSELS  LOST  OB  STRUCK  FROM  THE  LIST. 

Niohe^  wooden  frigate,  has  been  condemned  to  be  broken  up,  or  more 
probably  transferred  to  barrack  service,  December,  1890. 

Rover  J  wooden  brig,  condemned  in  1890. 

Ariadne^  Vietoriaj  unprotected  wooden  cruisers,  removed  from  the 
navy  list  in  1891. 

TORPEDO  BOATS. 

Of  the  older  torpedo  boats,  six,  being  unserviceable,  have  been  struck 
from  the  list,  land,  of  the  others^  six  will  only  last  until  the  end  of  1891. 

To  replace  eight  of  these  boats  $787,200  is  required,  and  of  this  sum 
the  present  Budget  appropriates  1528,000. 

The  following  is  a  list  of  the  Gtorman  torpedo  boats  that  have  been 
constructed  or  laid  down  by  the  Schichau  works  at  Elbing  during  the 
last  year.    They  are  all  to  be  delivered  before  the  end  of  1891: 

10  first-class  boats,  l^os.  65  to  74,  of  110  tons  and  24  knots. 

1  first-class  boat,  ISo.  75,  of  145  tons  and  26  knots. 

5  first*class  boats,  l^os.  76  to  80,  of  125  tons  and  25  knots. 
16  first-class  boats,  Nos.  31  to  96,  of  110  to  150  tons  and  26  knots. 
3  second-class  boats,  of  88  tons  and  22  knots. 

2  second-class  boats,  of  90  tons  and  23  knots. 

13  vedette  torpedo  boats  of  13.5  tons  and  18  knots. 

SPAIN. 

A  plan  for  the  reconstruction  and  reorganization  of  the  Spanish  navy 
having  been  drawn  up  by  Admiral  Beranger,  the  Minister  of  Marine, 
and  approved  by  the  Ministry,  was  finally  authorized  by  a  Boyal  Decree 
on  October  29, 1890. 

Admiral  Beranger  in  submitting  his  project  explained  that,  after  con- 
sulting the  highest  authorities  on  naval  matters  abroad  and  consider- 
ing the  special  conditions  applicable  to  a  country  like  Spain,  which  has 
widely  separated  colonies  and  but  limited  financial  means,  he  had  come 
to  the  conclusion  that  the  best  policy  was,  first,  to  provide  an  effective 
system  of  coast  defense  and  then  to  build  a  number  of  veiy  fast  cruis- 
ers with  great  coal  endurance  and  sufficient  protection. 

ROYAL  DECREE. 

Abtigle  1.  The  first-class  cruisers  to  be  built  for  the  completion  of 
the  Fleet  must  fulfil  the  following  con  ditions: 

Amujmmi.—T^o  ll-inch  Honto^ia  B.  L.,  a  number  of  rapid-fire  guns, 
IUl4  six  torpedo- tubes. 
1538.^0*  X 4 
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Proteetian.  Armor  of  sufficient  thickness  over  the  artillery,  and  a 
system  of  cofferdams  and  cellalose  at  the  water-line ;  armored  conning 
tower  and  tube. 

Speed  not  less  than  20  knots  under  natural  draft ;  steaming  radius 
12,000  to  15,000  miles.    Maximum  draught,  25^  feet 

Abtiole  2.  The  second  and  third  class  cruisers  must  have  at  least 
20  knots  speed  and  be  otherwise  as  efficient  as  their  displacement  will 
allow. 

Abtiglb  3.  The  Fleet  will  be  organized  in  three  divisions,  as  fol- 
lows: 

First  DiviHanj  Cadiz. — ^Armored  cruiser  Umperador  Carlos  F,  of  9,000 
tons,  armored  cruisers  Frincesa  de  Asttmas  and  Infanta  Maria  Teresa^ 
of  7,000  tODS,  and  the  protected  cruiser  Beina  Regente^  of  5,0(K)  tons. 

Auxiliary. — ^Two  cruisers  of  the  third  class,  two  torpedo  vessels,  and 
three  torpedo  boats. 

Second  Division^  Ferrol. — One  9,000-tou  armored  cruiser,  to  be  built ; 
the  7,000-ton  armored  cruisers  Cardenal  Cisneros  and  Aquendo^  and  the 
4,800ton  protected  cruiser  Alfonso  XIII. 

Auxiliary. — ^Two  third-class  cruisers,  two  torpedo  vessels,  and  three 
torpedo  boats. 

Third  Bivisiony  Cartagena. — ^Battle-ship  PelayOy  9,902  tons;  armored 
cruisers  Catalufia  and  Viscaya^  7,000  tons,  and  protected  cruiser  Le- 
panto  J  4,800  tons. 

AimZiar^.— Two  cruisers  of  the  third  class,  two  torpedo  vessels,  and 
three  torpedo  boats. 

AsTiOLE  4.  For  the  defense  of  ports  a  system  is  being  studied  which 
will  combine  movable  weapons  (torpedo  boats)  with  the  necessary  lines 
of  submarine  mines  and  torpedoes. 

Abtiole  5.  The  armor-clads  Vitoria  and  Numanday  of  7,300  tons, 
will  undergo  such  modifications  in  their  machinery  as  may  be  necessary 
to  increase  their  speed  and  place  them  in  condition  to  be  used  as  men- 
of-war,  in  harmony  with  the  provisions  of  this  Decree. 

Abtigle  6.  In  order  to  utilize  part  of  the  existing  material  the  fol- 
lowing vessels  will  be  fitted  out  and  used  as  transports :  Beina  Oristinaj 
transport  for  1,000  infantry;  Beina  MercedeSyfor  cavalry  and  munitions 
of  war,  and  the  Alfonso  Xlly  as  a  floating  arsenal,  torpedo-depdt,  and 
supply  vessel  to  the  fleet. 

Abtiole  7.  In  order  to  avoid  conftision  in  the  classification  of  Span- 
ish war  ships,  in  the  future  those  which  have  any  armor  at  all  will  be 
designated  as  ^<  protected"  and  those  which  have  none  as  ^^unpro* 
tected.'' 

VESSELS  FBOPOSED  OB  LAID  DOWN. 
EMPEBADOB  CABL06  Y. 

This  vessel  is  the  fourth  of  six  first-class  armored  cruisers  building 
'  ^  Spain  (page  42,  Ko.  IX),  and  it  waa  at  first  intended  that  she  should 
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be  a  TyOOO-ton  belted  cruiser  of  the  Maria  Teresa  type,  but  in  accord- 
anoe  with  the  new  Naval  Policy  it  has  been  decided  to  iucrease  her  dis- ' 
placement  to  9,235  tons  and  protect  her  battery  with  armor,  as  in  the 
case  of  the  English  ships  Blake  and  Blenheim. 

Her  armament  will  consist  of  two  11-inch  Hontoria  B.L.,  twenty-four 
B.  F.  G.,  and  six  torpedo-tubes. 

The  two  11-inch  guns  are  to  be  carried  in  turrets  9.8  inches  thick, 
while  light  side  armor  and  transverse  bulkheads  protect  the  rapid-fire 
guns. 

Engines  of  15,000  L  H.  P.  are  expected  to  give  19  knots  with  natural 
draft  and  20  knots  with  forced  draft    Steaming  radius  12,000  miles. 

The  contract  to  build  this  ship  has  been  given  to  the  firm  of  Yea- 
Murgufa  Bros.,  of  Oadiz,  and  she  is  to  be  completed  in  40  months. 

It  is  understood  that  the  last  two  of  these  cruisers  are  also  to  have 
about  9,000  tons  displacement  and  be  similarly  equipped. 

The  contract  to  build  a  new  torpedo  vessel  of  the  Sharpshooter  type 
has  been  awarded  to  the  firm  of  Yea-Murgufa,  at  Cadiz.  The  following 
are  its  principal  requirements : 

Armament — ^Two  4.72-inch  R.  F.  G.:  four  42™™  B.  F.  G.;  two  machine 
guns,  and  four  torpedo-tubes. 

JProtedian. — Oonning  tower  9.7  inches  steel;  coal  over  engines  and 
boilers. 

Motive  potoer. — Vertical  triple-expansion  engines,  to  give  4,600 1.  H.  P. 
and  20  knots  speed  with  forced  draft.  Steaming  radius  about  2,600 
miles  at  10  knots. 

Dimensions. — ^Length  232.9  feet ;  beam,  27  feet ;  mean  draught,  8  feet; 
displacement,  747  tons. 

Estimated  cost  $504,200. 

VESSELS  LA  UNCHED. 
HfFAHTA  lUBU  TBBESA. 

Armored  cruiser  of  7,000  tons  (page  318,  No.  YII,  page  355,  No.  YIII, 
and  page  42,  Ko.  IX)  was  launched  at  Bilboa  on  August  30, 1890. 

VESSELS  LOST  OB  STRUCK  FBOM  THE  LIST. 

FilipinaSj  a  small  gunboat  built  at  Hongkong,  has  been  purchased 
(1890)  by  the  Siamese  Government. 
OautOj  gunboat,  wrecked  off  Puerto-Plata  in  April,  1891* 

TORPEDO  BOATS. 
PERIL. 

This  submarine  boat  (page  454,  No.  YIII,  and  page  43  No.  IX)  was 
subjected  last  summer  to  a  very  thorough  series  of  trials,  and  the  con- 
clusions of  a  Technical  Trial  Board,  as  well  as  those  of  the  Superior  Coun- 
cil of  the  Navy,  have  been  published  in  fulL 
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It  was  decided  after  macb  deliberation  that  the  inveBtion  of  Lienten- 
ant  Feral  involved  no  new  principles,  that  it  did  not  fulfill  the  condi- 
tions promised  by  its  designer,  and  that  the  problem  of  submarine 
navigation,  as  far  as  it  touched  the  question  of  coast  defense,  had  not 
yet  got  beyond  the  domain  of  experiment. 

Both  of  these  bodies,  however,  concluded  that  it  was  well  to  follow 
up  this  line  of  investigation,  and  they  therefore  recommended  that  Lien- 
tenant  Feral  be  authorized  to  design  and  build  a  new  and  Wger  boat 
with  which  to  continue  his  experiments. 

Flans  for  a  120-ton  boat  were  accordingly  prepared  by  this  ofiftcer, 
but  as  he  failed  to  agree  to  certain  conditions  imposed  by  the  Council, 
and  claimed  more  liberty  of  action  than  they  were  willing  to  grant,  the 
work  of  construction  was  not  undertaken. 

AUSTRIA. 

The  Budget  for  1891  appropriates  the  following  sums  for  the  con- 
struction of  ships,  machinery,  and  boilers : 

OBDINAItT  XSTnCATES. 

1.  Proteeted  oraiaer  Kaieerin  ElUabeth,  of  4,200  tons,  to  take  the  place  of  the 

KaiMT,     Fourth  payment |260,000 

2.  Torpedo-depot  ship  Pelikan  in  place  of  the  ElUabeth,    Third  payment..      120,000 
3;  A  tank  vessel  with  apparatus  for  distilliDg.    Second  payment 40, 000 

4.  For  new  engines  and  repairs  to  the  battle-ship  Tegetthoff,    First  payment      120, 000 

5.  New  boilers 35,200 

Total  ordinary  expenditure  in  1891 575,200 

EXTRAOBDINART  ESTIMATES. 

1.  Armored  cruiser  C,  of  5,200  tons.    Second  payment |216,000 

2.  For  commencing  torpedo  boats 36,000 

3.  A  mine  vessel  of  200  tons.    Second  payment - .•  20,000 

4.  Danube  monitor  No.  I  (TM98).    Second  payment 72,000 

5.  Danube  monitor  No.  n.    First  payment 32,000 

6.  Torpedo  vessel  of  about  500  tons.    First  payment 50,400 

Total  extraordinary  ezpendituie  in  1891 426  400 

Total  expenditure  on  the  construction  of  ships,  machinery,  and  boil- 
ers in  1891 1,001,600 

THEISS. 

The  first  of  two  small  protected  gnnboats  of  the  Monitor  type,  which 
have  been  ordered  at  Bnda  Pesth  for  the  Dannbe  flotillay  is  now  in 
course  of  construction. 

These  vessels  resemble  a  monitor  only  in  their  external  appearance, 
as  their  armor  is  nowhere  more  than  2.9  inches  thick,  and  their  batter- 
ies consist  only  of  five  light  irapid*fire  guns.  Displaceoieii^  488  tons; 
T.  H.  P.,  1,200. 
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VESSELS  LAXmCHED. 
KlISEBm  ELIZABETH. 

First-class  protected  cmiser  of  4,060  tons  was  launched  at  Pola  on 
September  25, 1890. 

In  all  bnt  a  few  animportant  details  she  is  a  sister  ship  of  the  Fra^nz 
Josefs  described  on  page  367,  No.  VIII. 

PSLIKAir. 

Torpedo-depot  ship  of  2,431  tons  displacement  and  3,200  horse-power 
was  laanched  at  the  Schichan  Works,  Elbing,  on  March  22,  1891. 

She  will  carry  36  torpedoes  and  be  armed  with  two  5.9-inch  B.  L.  and 
eight  B.  F.  G. 

KAIAD. 

A  steel  tank  vessel,  provided  with  a  powerful  distilling  apparatus,  has 
also  been  recently  completed  by  M.  Schichan  for  the  Austrian  Govern- 
ment. 

STEAM  TBLALS. 
TSABAXT. 

Torpedo  vessel  has  had  successful  trials  and  been  accepted  by  the 
Government. 

CHINA. 

VESSELS  PROPOSED  OB  LAID  DOWN. 
KOKG  BDf-KONG  m. 

Two  small  cruisers  or  torpedo  vessels  of  about  1,000  tons  displacement 
have  been  laid  down  at  the  Foochow  Arsenal.  In  February  of  this  year 
the  Kong  Bin  was  nearly  ready  for  launching,  and  the  Kong  Hi  nearly 
completed. 

STEAM  TBIALS. 

pnf  G  ruEir. 

Armored  coast-defense  vessel,  of  about  2,600  tons  displacement,  was 
completed  at  Foochow  last  year,  and  has  had  trials  which  are  not  con- 
sidered satisfactory.  She  is  said  to  have  attained  a  maximum  speed  of 
10.5  knots  on  her  trial  trip  and  to  make  9  knots  in  ordinary  cruisiug. 

Armament. — ^One  10.2-inch  Krupp  B.  L.  on  a  barbette  forward ;  two 
5.9-inch  Ejrupp  B.  L.  on  sponsons  amidships;  eight  B.  F.  G.,  and  four 
torpedo  tubes. 

ProUiCtion. — ^A  complete  water-line  belt  of  8-inch  armor;  protective 
deck,  2  inches ;  barbette  and  conning  tower,  5  inches. 

MoHve  power, — ^Triple  expansion  engines  of  about  2,400  I  H.  P. 

Dimemions, — Length,  200  feet;  beam,  40  feet;  draft,  16  feet. 
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CHILL 

The  following  notes  concerning  Oliilian  war  ships  will  show  what 
additions  have  been  recently  made  to  the  fleet,  as  well  as  some  changes 
in  the  older  vessels,  which  are  interesting  in  connection  with  their  per- 
formances during  the  present  war. 

All  of  the  6riginal  navy  went  with  the  revolutionary  party  except 
some  (8 1)  of  the  torpedo  boats ;  but  since  the  commencement  of  the 
war,  President  Balmaceda  has  come  into  possession  of  the  new  torpedo- 
vessels  Lynch  and  OondeUj  the  corvette  Pilcomwyo^  and  the  merchant 
steamers  Jmperiole,  North  Americay  and  Ohiloe.  (See  note  under  ves- 
sels launched.) 

The  only  new  ships  obtained  so  far  by  the  insurgents  are  merchant 
steamers,  four  of  which  are  known  to  be  the  lUUOj  AoancagtM^  Maipo^ 
and  Bio  Bio. 

KOTBS  ON  nvniVinUAL  SHIPS. 

Almircmte  Cochrane. — ^Battle  ship,  of  3,560  tons,  has  a  new  armament. 
The  battery  now  consists  of  five  d-inch  14-ton  Armstrong  fi.  L.  B.  in  the 
gundeck  casemate,  and  a  number  of  Hotchkiss  57-millimetre  B.  F.  and 
37  millimetre  B.  0. 

A  sixth  8-inch  gun,  which  formed  part  of  her  battery  when  the  ship 
left  England,  has  proved  defective  and  been  put  on  shore. 

There  is  one  torpedo-tube  on  each  bow  and  one  in  the  stem,  all  above 
water,  and  a  spare  tube  is  carried  on  the  main  deck  amidships. 

Imperiale. — ^A  steamer,  of  about  2,700  tons  displacement  and  3,000 
horse-power,  was  built  at  Birkenhead,  in  1889,  for  the  Compania  Sud 
Americana  de  Yapores,  and  remained  in  the  service  of  that  company 
until  she  was  seized  by  President  Balmaceda  last  January.  She  is 
now  employed  as  an  armed  transport,  and  carries  a  battery  of  twelve 
guns,  three  of  which  are  rapid-firing.    Her  speed  is  said  to  be  16  knots. 

Itata* — ^Armed  transport,  employed  by  the  revolutionary  party,  is  an 
iron  steamer,  of  1,766  tons  displacement.  She  was  built  at  Liverpool, 
in  1873,  for  the  Oompafiia  Sud  Americana  de  Yapores,  of  Yalparaiso. 

Aconca^im, — 'Sow  an  armed  transport;  formerly  belonged  to  the 
Pacific  Steam  Navigation  Company.  Her  displacement  is  4,106  tons, 
and  she  is  said  to  be  able  to  make  14^  knots  average  speed.  Is  said  to 
have  been  considerably  damaged  during  a  running  fight  with  the  Gov- 
ernment vessels  Lynch  and  Oondell,  off  Oaldera,  last  April. 

Ohiloe. — Another  of  this  company's  vessels  is  mentioned  as  forming 
part  of  the  Government  fleet  at  Yalparaiso,  in  May,  1891.  She  is  an 
iron  screw  steamer,  of  2,309  tons  displacement. 

Maipo. — An  armed  transport,  of  2,295  tons,  was  at  first  seized  by  the 
Government  party,  but  has  since  fallen  into  the  hands  of  the  opposi- 
tionistSy  who  cut  her  out  of  the  harbor  of  Yalparaiso  under  the  guns  of 
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the  forts.    She  was  built  at  Olasgow,  in  1882,  for  the  Oompaffia  Sad 
Americana  de  Yapores* 

yorth  America. — ^A  steamer  said  to  have  been  purchased  in  the  Ar- 
gentine Bepnblic  by  President  Balmaceda.  .  (Anthority  unreliable.) 

Bio  Bio. — Now  employed  as  a  transport.  Formerly  belonged  to  the 
Gompania  Sud  Americana  de  Yapores.  Was  built  at  Glasgow  in  1888. 
Has  713  tons  displacement. 

(yHiggins.—An  old-type  screw  corvette,  built  in  1867;  was  seriously 
damaged  in  an  engagement  with  the  forts  at  Yalparaiso.  One  shbt 
passed  completely  through  her  and  another  struck  a  gun  on  the  quarter- 
deck, tearing  up  the  deck,  disabling  the  piece,  and  killing  nine  men. 

Magellanes. — A  composite  gun  vessel  of  950  tons  displacement,  built 
in  1874.  Had  an  engagement  at  Ghafiaral,  on  April  24,  with  the  Lynohj 
Oondell,  and  Aldea,  in  which  she  received  some  injury,  but  was  finally 
successful  in  driving  off  her  assailants.  The  port  forward  battery  was  ' 
badly  damaged,  portions  of  her  gun-carriages  demolished,  and  some 
of  her  rigging  carried  away. 

Sarjento  Aldea. — Torpedo  boat,  of  70  tons  displacement  and  700  I. 
H.  P. ;  was  nearly  blown  to  pieces  in  her  action  with  the  Magellanes^  on 
April  24.  Her  smoke  pipe  and  masts  were  shot  away  and  her  upper 
works  badly  damaged. 

VEaSBLS  LAUNCSBD. 

t 

Battle  ship,  of  6,900  tons  displacement  (page  358,  No.  YIII,)  was 
launched  at  La  Seyne,  on  December  20, 1890. 

In  the  following  description  of  her  armament  it  will  be  noted  that  the 
secondary  battery  now  consists  entirely  of  rapid-fire  guns  instead  of 
breech-loaders,  as  at  first  intended : 

Four  9.45-inch  Oanet  B.  L.  are  mounted  in  barbette  turrets,  one  for- 
ward, one  aft,  and  one  on  each  side  amidships.  These  turrets  are  all 
equipped  with  Canet  central  loading  tubes,  so  that  the  gun  can  be 
loaded  in  any  position,  and  what  makes  the  installation  of  peculiar  in- 
terest is  that  while  the  turrets  can  be  worked  by  hand  in  case  of  neces- 
sity, electricity  has  been  employed  instead  of  hydraulic  power  as  a 
motor.  Eight  4.72-inch  Ganet  E.  F.  6.  are  mounted  on  carriages  of  a 
special  type,  which  can  be  operated  either  by  hand  or  by  electricity ; 
they  are  placed  in  pairs  in  closed  turrets,  two  on  each  side  of  the  ship. 
The  auxiliary  armament  consists  of  four  57™"  and. four  47°*™  R.  F. 
G.,  six  37™™  B.  0.,  seven  Maxim  machine-guns,  and  four  Canet  tor- 
pedo-tubes* 

This  is  a  poweriful  and  well  protected  battery,  but  the  most  interest- 
ing feature  connected  with  it,  is  the  substitution  of  electricity  for  hy- 
draulic power  in  working  thp  guns  and  turrets. 
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PBisiDnemB  kebazvbib  <~  pbssiokntb  pirto. 

I^rotected  crnisers^  of  2,080  tons  dinplacement  (page  359,  Ko.  Yin  and 
page  46,  No.  IX),  were  launched  in  Jane  and  September,  1880|  at  La 
Seyne,  France. 

Their  batteries  consist  entirel  y  of  rapid*flre  gons,  which,  like  those  of 
the  Oapita/n  Prat^  are  worked  by  electricity.    (See  steam  trials.) 

At  last  accounts  these  three  new  vessels,  which  have  been  held  by  the 
French  authorities  pending  a  decision  by  the  courts  respecting  their 
delivery  to  the  Chilian  Government,  had  been  released^  and  were  soon 
to  sail  to  join  President  Balmaceda's  forces. 

8TBAM  TSIALB. 
PRBSmiOmB  KBBJLZUBIS  ^  PBESDBmn  PIHTO. 

The  ErrazurU  bad  very  successful  trials  under  induced  draft  (com- 
bustion activ6e)  in  December,  1890.  The  mean  of  six  runs  over  the 
measured  course  (6.73  nautical  miles)  was  18.4  knots.  A  subsequent 
natural  draft  trial  gave  17.3  knots. 

The  machinery  worked  well  and  showed  no  signs  of  weakness. 

The  Pinto  completed  her  sea  trials  in  May,  but  no  details  have  yet 
been  received  concerning  them. 

ALHIBAHTl  LTNCH  -  AUnBlHTB  COKDBLL. 

The  trials  of  these  two  torpedo-vessels  (page  46^  No.  IX)  have  given 
great  satisfaction  both  as  to  speed  and  sea-going  qualities. 

The  Lf^h  made  a  mean  speed  of  21.22  knots  on  September  26, 1890. 
In  October  the  Oondell  made  a  3-hour  run  at  sea,  which  gave  the 
following  approximate  results : 

Speed,  20.313  knots ;  I.  H.  P.,  4350 ;  revolutions,  270 ;  boiler  pressure, 
143  pounds ;  vacuum,  27  inches ;  air  pressure,  2^  to  2^  inches. 

The  weather  was  very  unfavorable  for  the  spee^  trials  of  such  a  small 
vessel,  as  the  wind  was  blowing  with  a  force  of  7  and  the  sea  was  rough, 
but  she  behaved  well,  and  though  when  steaming  to  windward  she  was 
enveloped  in  clouds  of  spray,  no  solid  water  came  on  board. 

The  vibration  aft  was  considerable,  but  less  than  is  usual  in  vessels  of 
this  class. 

An  examination  of  the  machinery  failed  to  detect  any  sign  of  strain- 
ing or  weakness. 

The  trials  for  coal  endurance  took  place  on  October  7  when  a  6-hour 
continuous  run  at  11  knots  gave  a  consumption  of  88  pounds  per  knot 
(the  contract  required  that  it  should  not  exceed  100  pounds).  At  this 
rate  the  vessel  has  a  steaming  radius  of  2^600  miles  with  the  normal 
coal  supply  of  100  tons. 
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Both  of  these  ships  have  been  somewhat  damaged  in  recent  engage- 
mentSy  but  at  last  accounts  were  still  serviceable* 

A  complete  description  of  them  is  given  in  the  article  on  torpedo 
vessels,  Chapter  IX  of  this  number. 

VESSELS  LOST  OB  STRUCK  FROM  THE  LIST, 

Blanco  Enealada, — ^A  casemated  battle  ship  of  3,560  tons  displace- 
ment was  sunk  in  the  harbor  of  Caldera  in  April  of  this  year  by  a 
torpedo,  flred  by  the  torpedo  vessel  Almirante  Lynch. 

The  secondary  battery  of  the  Blanco  is  said  to  have  consisted,  at  the 
time  of  the  fight,  of  four  6- pounder  E.  F.  O.,  two  on  the  forecastle  and 
two  on  the  poop,  four  1-inch  Nordenfeldts  mounted  on  the  forward  and 
after  bridges,  one  H.  B.  G.  in  the  top,  and  two  machine  guns. 

The  complement  of  the  ship  at  the  time  of  the  attack  consisted  of 
but  80  well-trained  men,  the  remainder  of  her  crew  being  composed  of 
men  taken  from  the  shore  with  little  experience  of  life  on  board  ship 
or  knowledge  of  their  duties. 

The  vessel  lies  In  about  10  fathoms  of  water  on  a  hard  sand  bottom. 
It  is  reported  that  an  attempt  will  be  made  to  raise  her.  The  hole  in 
her  side  is  said  to  be  18  feet  long  and  from  4  to  7  feet  wide. 

Mary  Florence. — A  tug  employed  by  the  Government  and  armed  with 
a  100-pounder  gun  was  destroyed  in  Valparaiso  Harbor  by  the  Blanco 
JSncaladOj  April,  1891. 

Chtacolda. — ^Torpedo  boat  destroyed  by  the  Magellanea  in  April,  1891. 

DENMARK. 

VESSELS  LA  UNCRED. 
HEKLA. 

Protected  cruiser  of  1,300  tons  (page  323,  No.  YII)  was  launched  at 
Oopenhagen,  November  28, 1890. 

GREECE. 

STEAM  TRIALS. 
HTDBA-43PETSU-PSASA. 

Armored  coast-defense  vessels  (page  360,  No.  YIII,  and  page  48,  No. 
IX)  have  all  been  completed  in  France  during  the  last  year,  and  sub- 
jected to  trials,  which  gave  very  satisfactory  results. 

The  Hydra  obtained  a  mean  speed  of  17.04  knots,  and  the  Speisia 
17.65  knots,  with  6,930  I.  H.  P.,  during  3  hours  continuous  steaming. 

The  Psora  has  also  been  reported  as  successful,  but  no  details  have 
been  published. 
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SUHATBAy 

A  partially  protected  craiser,  recently  completed  at  the  Kon  Fabrick 
Works,  Amsterdam. 

Armament. — One  8.3-incli  B.  L.  on  central  pivot  forward ;  one  5.9- 
incli  B.  L.  on  central  pivot  aft. ;  two  4.7-inch  B.  L.  on  sponsons  abaft 
the  bridge ;  two  torpedo-tubes. 

Frotedion, — An  armored  deck,  having  a  mean  thickness  of  1.5  inches, 
covers  engines,  boilers,  magazines,  and  steering  gear  and  extends  from 
14  inches  above  water-line  at  the  center  to  4  feet  below  it  at  the  sides ; 
conning  tower,  5.9  inches  with  a  3-inch  tnbe ;  gnnshields,  1.57  inches ; 
cellolose  belt  at  water-line  and  coffer-dams  filled  with  the  same  material 
about  hatches. 

Motive-patDer. — ^Two  vertical  triple-expansion  engines,  to  give  3,500 1. 
H.  P.  and  17  knots  speed  during  four  consecutive  hours. 

Dimeimans. — Length,  229  feet  7  inches ;  beam,  36  feet  9  inches ;  depth, 
22  feet;  draught,  14  feet ;  displacement  with  170  tons  of  coal,  1,703  tons. 

SUHBAWA-LOKBOK. 

Small  unarmored  cruisers  for  service  in  the  Dutch  East  Indies,  are 
reported  as  building  at  Yeissingen  and  Amsterdam. 

Armamewt. — ^Three  4.7-inch,  one  2.9-inch,  and  two  1.5  inch  E.  F.  G. 

Motive-power. — ^Triple-expansion  engines  of  850  T.  H.  P.       . 

Dimensions. — ^Length,  158  feet ;  beam,  26  feet  3  inches ;  depth,  13 
feet  8  inches;  draught  10  feet  5  inches;  displacement,  600  tons. 

A  third  cruiser  of  similar  type  is  said  to  be  in  the  hands  of  the  Maas 
Company  of  Botterdam.  She  carries  a  battery  of  6  light  guns,  has  400 
tons  displacement  and  about  10.5  knots  speed. 

STEAM  TRIALS. 

8UKATBA. 

Results  of  recent  triaU, 
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TORPEDO  BOATS. 

First-class  boats  now  Id  coarse  of  constraction  in  Holland*  The 
Kobo  was  launched  at  Amsterdam  on  April  22, 189L 

JAPAN. 

The  Minister  of  Marine  informed  Parliament  in  March  1891,  that  the 
total  amount  of  warship  tonua;ge  required  for  the  defense  of  the  Empire 
was  120,000,  but  that  the  present  tonnage  of  the  Japanese  navy  was 
only  about  50,000. 

It  was  accordingly  decided  by  the  congress  that  5,000,000  yen  (about 
$4,000,000)  should  be  appropriated  to  the  building  of  new  ships,  and 
that  this  amount  should  be  expended  in  providing  two  cruisers  of  the 
second  class,  one  cruiser  of  the  third  class,  and  one  torpedo- vessel. 

The  Government  is  said  to  have  decided  on  the  following  programme 
of  new  construction : 

The  total  number  of  ships  to  be  built  in  addition  to  those  mentioned 
above  is  22,  viz :  2  armor-clads  of  9,500  tons,  to  cost  $5,609,316  apiece; 
3  armored  cruisers  of  6,000  tons,  to  cost  $3,371,152  apiece ;  1  first-class 
cruiser  of  4,500  tons,  to  cost  $2,641,319 ;  2  second-class  cruisers  of  3,500 
tons,  to  cost  $1,922,809  apiece ;  1  third-class  cruiser  of  2,500  tons,  to 
cost  $1,336,996 ;  3  third-class  cruisers  of  1,500  tons,  to  cost  $856,765 
apiece ;  7  torpedo  vessels  of  750  tons,  to  cost  $619,159  apiece ;  3  torpedo 
vessels  of  500  tons,  to  cost  $459,032  apiece;  total,  62,250  tons,  and 
$37,437,524. 

(The  above  is  taken  from  a  Japanese  newspaper,  but  requires  con- 
firmation, especially  in  regard  to  the  cost  of  new  ships.) 

The  note  on  page  49,  No.  IX,  concerning  new  cruisers  is  incorrect 
Later  information  is  to  the  effect  that  the  Oshima  is  building  at  the 
Onohama  dock-yard  and  the  Ahitst^hima  at  Yolcosuka.  There  is  no 
vessel  named  Ahitsima. 

VESSELS  PROPOSED  OB  LAID  DOWN. 

The  contracts  for  two  armored  coast-defense  vessels  (page  49,  No.  IX) 
are  said  to  have  been  given  to  the  Soci6t4  des  Forges  et  Ghantiers  de 
la  M^diterran^e  at  La  Seyne,  but  their  designs  will  not  be  decided  npon 
until  the  new  vessels  of  this  type  have  been  thoroughly  tested  and  com- 
pared. 

VESSELS  LAVNCHED. 
CSTODl. 

This  armored  cruiser,  which  is  mentioned  as  the  Shiodo  on  page  361, 
No.  YIII,  was  launched  by  Messrs.  G.  &  J.  Thomson  at  Olydebank  on 
June  3, 1890. 
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The  Ohgoda  has  been  built  from  dasis^ns  which  were  Id  the  first 
instance  sapplied  to  the  builders  by  the  Japanese  GOTernmeat,  but 
several  important  alterations  have  been  made  in  tlie  cniginal  plans, 
partly  at  the  suggestion  of -the  builders  in  concert  with  the  Japanese 
naval  coostractors. 

The  following  details  concerning  her  have  been  published : 

Armament. — Ten  4.7-inoh  Axmstrong  K.  F.  G.;  foorteen  47°""  H.  R.  F., 
throe  Gatling  machine  guns,  and  three  torpedo>tubes. 

Frotectioa. — The  water  line  for  about  two-thirds  of  its  length  amid 


fl 


ships  is  covered  by  a  belt  of  rolled  steel  plates  bolted  on  to  the  outside 
of  the  shell  plating,  the  total  thickness  of  the  steel  side  along  the  belt 
being  4§  inches.  A  protective  deck  having  a  mean  thickness  of  1  inch 
extends  &om  stem  to  st^rn^  and  a  short  distance  above  it  is  an  ordinary 
deck,  the  iutervening  space  being  arranged  for  coal  and  coke.  The 
interior  of  ship  is  divided  into  81  water-tight  compartments,  and  there 
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is  a  doable  bottom  on  the  cellalar  system.  Fartber  protection  is 
afforded  the  machinery  and  boilers  by  the  arrangement  of  the  ooal 
bankers  and  by  a  cellnlose  belt. 

Motive  power. — ^Two  sets  of  triple-expansion  engines,  designed  to  ran 
at  2^  revolutions  and  develop  5,600  H.  P.  and  19.5  knots  speed. 

DimeMions. — ^Length,  310  feet ;  beam,  42  feet ;  depth,  23  feet 8  inches; 
mean  draught,  14  feet ;  displacement,  2,450  tons. 

According  to  the  original  design  the  ship  was  to  have  been  folly 
rigged  as  a  bark,  with  a  view  of  economizing  coal  when  cruising.  The 
designers,  however,  decided  that  this  consideration  was  not  worth  the 
weight  and  expense  involved,  and  adopted  a  purely  fighting  rig,  with 
armored  tops  and  light-yards  for  signaling  purposes. 

GHISDLL^ 

A  torpedo  vessel  of  753  tons  displacement  was  launched  at  St 
Nazaire  on  November  27, 1890.  Her  engines  are  expected  to  develop 
5,000  L  H.  P.  and  give  a  speed  of  22  knots.    (See  Steam  trials.) 

HASHIDAn. 

Ooast  defense  vessel  of  4,277  tons  (page  278,  No,  YI)  was  launched 
at  the  Yokosuka  dockyard  on  March  24, 1891.  This  vessel,  like  her 
sister  ships,  Itsukushima  and  Matsushimaj  belongs  to  a  type  which  com- 
bines good  speed  and  sea-goiug  qualities  with  an  effective  armament, 
but  no  hull  armor  is  carried  and  the  only  protection  against  injury  at 
the  water-line  is  a  very  complete  system  of  water-tight  compartments 
and  cofferdams  filled  with  cellulose. 

A  barbette  turret  containing  one  12.6-inch  B.  L.  and  protected  by 
11.8-inch  armor  is  situated  well  forward  on  the  Itsukushima  and  Hashi- 
daUy  but  is  placed  aft  on  the  Matsushima  with  the  intention  of  improv- 
ing her  sea-going  qualities. 

Two  4.7-inch  B.  F.  G.  are  placed  in  the  bow  instead  of  one  heavy  gun 
as  in  the  two  sister  ships.  Five  4.7-inch  B.  F.  G.  are  carried  in  each 
broadside. 

A  protective  deck  1.6  inches  thick  extends  fore  and  aft,  and  all  hatches 
are  surrounded  by  armored  glacis. 

Four-inch  steel  shields  cover  the  breeches  of  the  heavy  gons.  (See 
Steam  trials.) 

Dll-IOm  (NO.  1)  SiJSIPO. 

A  steel  torpedo,  and  mine  carrying  vessel  was  launched  from  the 
Mitsu-Bishi  dockyard  at  Nagasaki  in  November,  1890,  for  use  at  the 
Sasepo  Naval  Headquarters. 

Her  dimensions :  are  length,  122  feet  6  inches ;  beam,  20  feet  6  inches ; 
depth|  13  feet;  displacement,  250  tons;  speed,  11  knots. 
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BTEAM  TBIAL8. 
ItSUKUSHDU. 

Coast  defense  vessel  of  4,277  tons  (page  278,  No.  YI,  and  page  49,  No. 
IX}  has  given  great  satisfaction.  On  September  25, 1890,  a  natural- 
draft  trial  gave  15.72  knots,  and  on  October  16  a  4-honr  ran  nnder 
forced  draft  gave  16.78  knots  with  a  coal  consumption  of  170  kilos  per 
square  metre  of  grate  surface,  altiiongh  200  kilos  were  allowed  and  only 
16  knots  required.    The  engines  worked  perfectly  on  both  occasions. 

A  trial  to  obtain  the  coal  consumption  at  reduced  speed  took  place  a 
few  days  afterwards  and  lasted  12  hours.  TVith  660  I.  H.  P.,  about 
one-ninth  of  the  maximum  power,  the  ship  ran  at  a  speed  of  9.3  knots 
and  the  coal  consumption  amounted  to  1.49  pounds  per  hour  and  per 
LH.P. 

cuisnA* 

Preliminary  trials  in  April  of  this  year  gave  nearly  20  knots  with  only 
270  revolutions. 

TOBPBDO  BOATS. 

Six  first*class  boats  are  in  course  of  construction  or  recently  com- 
pleted. They  were  of  the  French  35-metre  type,  but  since  the  loss  of 
two  of  thes^  boats  their  designs  have  been  given  modifications  which 
are  said  to  be  identical  with  the  changes  made  in  French  boats  of  this 
class. 

VESSELS  LOST  OB  STRUCK  FROM  THE  LIST. 

Ajsuma,  armored  gunboat ;  Chyodo-Kata^  BaideUj  wooden  gunboats, 
sold  to  private  parties.  Moshun^  composite  gunboat,  transferred  to  the 
Department  of  Communications. 

SWEDEN. 

The  li^aval  Budget  for  1891  amounts  to  $2,124,927.  The  following 
sums  are  set  apart  for  the  construction  of  new  ships: 

To  complete  the  armor-clad  Qota,  $133,650.  To  commence  an  armor- 
clad  of  the  8vea  class,  $135,000.  For  one  second-class  gunboat, 
$65,880. 

STEAM  TRIALS. 

Coast-defense  armor-clad  of  3,100  tons  (page  325,  Ko.  VII),  had  trials 
last  Autumn  at  Gothenburg.  A  mean  speed  of  16  knots  was  obtained 
with  3;200  I.  EL  P. 
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•  PORTUGAL 

VESSELS  PROPOSED  OR  LAID  DOWN, 

Messrs.  Orlando  Brothers,  of  Leghorn,  were  saccessfal  in  the  oompe* 
tition  (page  52,  Ko.  IX),  and  it  is  anderstood  that  thej  are  to  receive 
contracts  to  build  all  four  of  the  proposed  belted  cruisers  as  soon  as  the 
necessary  money  is  voted  by  the  Portuguese  parliament. 

The  principal  characteristics  of  these  armored  cruisers  as  designed 
by  the  Italian  firm  are :  Length,  334.6  feet ;  beam^  46.9  feet ;  deptb| 
31.5  feet;  draft^  20  feet;  displacement,  4,700  tons;  L  H.  P.,  11,000; 
speed,  21  knots ;  coal  supply,  850  tons ;  steaming  radius,  5,100  miles ; 
maximum  thickness  of  armor,  4  inches. 

The  four  vessels  are  all  to  be  delivered  within  54  months  from  date  of 
contract,  and  are  to  cost  $1,127,520  apiece. 

The  Portuguese  Government  will  acquire,  when  circumstances  per- 
mit, the  following  gunboats  for  police  and  fiscal  service  on  the  rivers 
and  coasts  of  their  colonies  in  Africa:  For  the  Province  of  Guinea 
one  steamer  of  the  Massabi  type,  to  carry  four  rapid-fire  and  one  ma- 
chine-gun ;  and  two  launches,  each  armed  with  one  rapid-fire  and  one 
machine-gun. 

For  the  Province  of  Angola,  two  steamers  of  the  Massabi  type  (220- 
ton  gunboat),  armed  as  above,  and  four  launches. 

For  the  Province  of  Mozambique,  three  steamers  with  the  same 
armament  as  the  Massabi;  four  steamers  of  the  Mosquito  type,  each 
armed  with  two  2.9-inch  E.  F.  and  two  machine-guns ;  four  launches^ 
each  with  one  E.  F.  and  one  machine-gun ;  and  two  launches  (which 
can  be  taken  apart)  for  the  navigation  of  the  upper  Zambezi. 

Several  light-draught  gunboats  have  been  recently  constructed  by 
Messrs.  Yarrow  &  Co.  for  the  Portuguese. 

They  are  to  be  sent  to  East  Africa  for  service  on  the  Pungwe  Biver. 

TORPEDO  BOATS. 
FLONGEITB, 

A  sabmarine  boat,  invented  by  Seiior  Fontes  Pereira  de  Mello,  has 
been  thus  described : 

Cylindrical  in  shape,  terminating  forward  in  a  cone;  length,  72.1 
feet;  diameter,  11.5  feet ;  displacement,  when  completely  submerged| 
160  cubic  metres  of  water. 

There  are  two  propellers  actuated  by  electricity,  which  is  stored  in 
accumulators. 

Estimated  speed,  6  knots  during  14  hours. 

The  submersion  and  rising  of  the  boat  are  controlled  by  the  admis- 
^sion  or  expulsion  of  water,  and  b^  an  arrangement  of  horissontal  rud* 
ders. 
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Tbe  interior  is  always  in  direct  communication  with  the  outer  air^ 
ventilators  being  fitted  to  supply  40  cubic-metres  of  fresh  air  per  hour 
at  any  depth  of  submersion. 

On  top,  about  midway  of  the  boat's  length,  is  a  small  observation 
tower,  with  glass  ports,  and  another  visual  apparatus  similar  to  the 
periscope  described  on  page  32,  No.  IX,  is  also  fitted. 

The  armament  consists  of  four  dirigible  torpedoes  of  the  Korden- 
feldt  type,  which  are  to  have  a  radius  of  action  of  about  4,370  yards. 

A  committee  has  been  apx>ointed  by  the  Portuguese  Government  to 
stHdy  the  invention. 

BRAZIL. 

VESSELS  PROPOSED  OB  LAID  DOWN. 
PEBNAMBUCO^  XABANHlO. 

Monitors  for  river  service  were  laid  down  at  the  Arsenal  of  Bio  de 
Janeiro  on  June  11, 1890. 

VESSELS  LA  UNCHED. 

CANAlfEA. 

Thi8  light-draft  gunboat  was  launched  at  the  Arsenal  of  Eio  de  Janeiro 
on  June  11, 1890. 

Her  armament  will  consist  of  six  rapid-fire  guns  and  one  torpedo 
tube. 

Motive  power. — ^Two  compound  engines  of  200  1.  H.  P.,  which  are  to 
give  about  8  knots  speed. 

DimenHona. — Length,  115  feet;  beam,  26  feet;  draft,  4^  feet;  dis- 
placement, 210  tons. 

STEAM  TRIALS. 

Four  steamers,  specially  designed  for  service  as  armed  gunboats  on 
the  Amazon  Biver,  have  recently  been  completed  in  England  for  the 
Brazilian  Government. 

Armament. — One  3-pounder,  B.  F.  G.,  and  two  Nordenfeldt  machine- 
guns. 

Motive  power. — One  compound  engine,  contracted  to  give  10  knots 
speed  with  a  full  complement  of  stores,  armament,  crew  (GO  men),  and 
other  weights,  including  7  tons  of  coal. 

jWmeTWioiw.— Length,  90  feet;  beam,  15  feet;  depth,  7  feet  9  inches; 
draft  in  fresh  water  not  to  exceed  4  feet  11  inches  when  vessels  are 
fnlly  equipped  and  carrying  a  load  of  33  tons. 

Their  hulls  are  built  of  galvanized  steel,  with  decks,  deck  houses  and 
fittings  of  East  India  teak. 

The  steam  trials,  which  were  conducted  under  Admiralty  conditions, 
were  most  satisfactory,  a  mean  speed  of  over  11  knots  beiug  realized 
with  machinery  working  smoothly  at  the  maximum  power^ 
1538— Ko.  X 5 
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TORPEDO  BOATS. 

A  new  torpedo  boat,  which  Messrs.  Thomycroft  have  recently  com- 
pleted for  the  Brazilian  Government,  was  given  trials  on  June  2,  of  this 
year,  which  were  eminently  snccessfol.  .  The  vessel  is  150  feet  long  by 
14  feet  6  inches  beam,  and  carries  four  torpedo-tabes  fitted  to  nse  the 
14-inGh  Whitehead.  Two  of  these  tabes  are  moanted  on  racers,  on  deck, 
and  the  other  two,  in  the  bows,  are  fitted  to  rig  in  and  oat  throagli 
openings  in  the  skin  of  the  boat.  The  machinery  consists  of  two  sets  of 
triple-compound  engines,  supplied  with  steam  by  two  Thornycroft  water- 
tabe  boilers.  The  trial  consisted  of  two  tests :  (1)  A  series  of  six  rnns 
over  the  measured  mile,  with  a  load  of  19  tons,  during  which  a  si)eed 
of  25  knots  was  guaranteed  by  the  builders ;  and  (2)  a  continuous  run 
of  2  hours'  duration,  during  which  a  speed  of  24  knots  was  guaranteed. 

The  mean  of  the  six  runs,  computed  by  the  Admiralty  method,  was 
25.858  knots,  and  the  total  distance  run  in  2  hours  was  50.775  nautical 
miles,  an  average  of  25.387  kpots  an  hour.  During  the  run,  steam  was 
blowing  off  from  both  boilers,  and  the  pressure  of  210  pounds  was  main- 
tained with  ease  with  an  air  pressure  of  only  1^  inches. 

ARGENTINE  REPUBLIC. 

VESSELS  LA  VNCHED. 
H1IETE  DE  JVUO— nCDEPENDEKCIA, 

Armored  coast  defense  vessels  (page  53,  No.  IX),  have  been  launched 
by  Messrs.  Laird  Brothers,  of  Birkenhead;  the  former  on  December  11, 
1890,  and  the  latter  on  February  26,  1891.  They  are  to  displace  about 
2,700  tons,  and  have  engines  of  3,000  horse-power.  Their  compound 
armor,  which  has  been  furnished  by  Messrs.  Campbell  &  Co.,  will  have 
a  maximum  thickness  of  8  inches. 

26  DE  HATO. 

This  protected  cruiser,  described  heretofore  as  the  Nicochea  (page  53, 
No.  IX),  and  also  reported  as  being  named  the  Argentino,  has  been 
christened  the  25  de  Mayo.  She  is  of  the  Piemonte  type,  but  larger,  her 
dimensions  being,  length  between  perpendiculars,  325  feet;  beam,  43 
feet;  mean  draught,  16  feet;  and  displacement,  3,200  tons. 

Armament, — Two  8.3-inch  B.  L.,  one  forward  and  one  aft;  eight  4.7- 
inch  E.  F.  6.  on  sponsons ;  twelve  3pounder  and  twelve  1-pouuder  B. 
P.  G.,  and  three  torpedo  tubes. 

Motive  power, — Two  sets  of  vertical  4-cylinder  engines  and  four  double- 
ended  steel  boilers ;  all  completely  below  the  water-line. 

Protection, — A  complete  steel  deck,  is  3^  inches  to  4^  inches  thick  on 
slopes,  and  1 J  inches  on  the  flat,  which  is  1  foot  above  water-line.  Above 
this  deck,  and  extending  the  entire  length  of  the  vessel,  is  a  raft  body, 
3  feet  deep  along  the  midship  portion  and  of  greater  depth  towards  the 
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extremities^  where  the  protective  deck  slopes  downwards.  Along  the 
sides  of  the  ship,  iu  wake  of  the  machinery,  coal  bankers  are  constructed 
so  as  to  form  a  continuation  of  the  raft  body,  and  these  and  the  raft 
body  are  divided  into  nnmeroas  water-tight  compartments.  The  prin* 
cipal  hatchways  are  protected  by  5-inch  glacis  and  cofferdams. 

In  other  respects  the  vessel  is  similar  to  the  fast  cruisers  constructed, 
or  in  course  of  construction  for  the  British  navy,  except  that  in  the  25 
de  Mayo  there  is  no  inner  bottom  under  the  boiler  compartments. 

The  normal  coal  supply  is  300  tons ;  but  GOO  tons  is  the  total  bunker 
capacity,  which  gives  a  steaming  radius  of  10,000  miles  at  10-knots 
speed  and  2,000  at  21  knots. 

The  25  de  mayo  has  made  22.4  knots,  the  best  speed  on  record  for  a 
ship  of  her  size  (see  steam  trials),  and  her  gun  trials  have  also  been 
most  successful. 

The  heavy  guns  were  trained  with  ease  and  rapidity  and  the  ship's 
structure  withstood  the  strains  of  firing  perfectly. 

The  method  of  sending  up  ammunition  for  rapid-fire  guns  seems 
worthy  of  mention:  an  endless  leather  band,  furnished  at  intervals 
with  hooks,  reaches  from  the  handing  room  of  the  magazine  to  the  main 
deck,  and  is  stretched  over  drums  at  top  and  bottom }  one  of  these  drums 
is  rotated  by  moans  of  a  winch  handle,  and  one  or  two  men  can  tUus 
send  up  a  continuous  stream  of  ammunition. 

STEAM  TRIALS, 
86  DE  MAYO. 

The  official  trials  occurred  in  ^N^ovember  1890  on  the  admiralty  meas- 
ured  mile  at  the  mouth  of  the  Tyne.  The  trials  included  a  run  of  6 
hours'  duration  with  natural  draft,  and  the  mean  speed  was  obtained  by 
taking  the  total  number  of  revolutions  of  the  screws,  obtaining  there- 
from the  mean  number  of  revolutions  per  minute,  and  applying  these  to 
a  curve  of  performance  previously  obtained  from  runs  with  and  against 
the  tide  at  various  speeds  on  the  measured  mile  course.  The  actual 
performance  was  21.237  knots  per  hour.  The  mean  power  developed 
during  the  6  hours  was  8,700  I.  H.  P.  (contract  8,500)  and  the  meau 
number  of  revolutions  144.9. 

The  forced-draft  trial  was  made  at  the  close  of  a  long  day's  steaming; 
runs  over  the  mile  with  and  against  the  tide  gave  a  mean  speed  of  22.43 
knots,  with  IGO  revolutions  and  13,800  I.  H.  P.  (contract  13,500). 

B06ALE8-E8P0BA. 

Torpedo  vessels  (page  53,  No.  IX)  obtained  the  following  very  good 
results  in  trials  which  took  place  during  November  and  December,  18U0: 

RosaXeB. — Steam  pressure,  145  pounds ;  air  pressure,  2.5  inches ;  vacu- 
um, 29  inches;  revolutions,  334;  L  H.  P.,  3,532;  speed,  19.70  knots. 

Espora, — Steam,  150  pounds;  air,  2.6  inches;  vacuum,  26.5  inches;, 
revolutions,  312  j  L  H.  P.,  3,448;  speed,  19.823  knots. 
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These  vessels  arc  of  the  Enp^lisb  Rattlesnake  type,  witb  forecastles  luid 
poops  about  60  feet  long.  The  side  platiog  is  ^  to  |  inch  thick  with 
a  doable  strake  in  wake  of  machinery  and  boilers ;  no  midship  keel,  but 
two  bilge  keels ;  connhig  tower,  1  inch  steel,  with  search-light  on  top; 
8  transverse  and  1  longitudinal  bulkhead  and  12  principal  water-tight 
compartments,  in  all  42  compartments;  6  feet  freeboard  amidships; 
coal  protection ;  shields  over  all  guns. 

The  machinery  consists  of  two  sets  of  triple  expansion  engines ;  cylin- 
ders 19, 28J,  and  42,by  19i  inches  stroke.  Thereare  four  steel  locomotive 
boilers  fitted  with  steel  fire  boxes  of  a  total  grate-surface  of  140  square 
feet,  and  heati ngsurface  5,415  square  feet,  to  supply  steam  at  150 
pounds  pressure. 

The  normal  coal  capacity  is  100  tons,  and  the  total  amount  that  can 
be  carried  is  130  tons,  estimated  to  give  a  steaming  radius  of  2,800 
miles  at  10  knots. 

A  third  vessel  of  this  type  is  in  course  of  construction  at  the  works 
of  Laird  Brothers  at  Birkenhead. 

TORPEDO-BOATS.— STEAM  TRIALS. 
COMODOBO  PT-MCRATUBE. 

^rst-class  sea- going  torpedo-boats  (page  54,  No.  TX)haTe  f^x&n  great 
satisfaction  on  their  trials. 

The  first  named  boat  attained  a  speed  of  25.06  knots  on  the  measured 
mile  and  24.2  knots  on  a  run  of  2  hours'  duration,  in  each  case  slightly 
exceeding  the  guarantied  speed  of  25  knots  on  the  measured  mile  and 
24  knots  on  the  2  hours'  run. 

The  Murature  has  also  done  very  well,  but  details  of  her  trial  have 
not  yet  been  noticed  in  public  prints. 

These  b6ats  are  similar  to  the  Spanish  Ariete  and  the  French  Coureur^ 
having  the  following  dimensions:  Length,  150  feet;  beam,  14  feet  6 
inches ;  displacement,  120  tons. 

They  are  propelled  by  triple  compound  engines  supplied  with  steam 
by  two  Thornycroft  water-tube  boilers. 

The  six  first-class  Yarrow  boats  (page  54,  No.  IX)  are  completed. 
Their  armament  consists  of  one  18-inch  bowtube  and  two  18-inch 
divergent  tubes  on  a  turntable  aft.  Also,  two  3-pounder  B.  F.  G.  and 
one  1-inch  Nordenfeldt  K.  O. 

The  first  five  are  fitted  with  triple-expansion  engines  and  locomotive 
boilers,  which  on  trial  have  given  the  following  satisfactory  results: 
Mean  speed  on  a  2  hours'  continuous  run,  fully  <  quipped,  23.08,  23.56, 
23.37, 23.37  and  23.18  knots,  respectively.  The  average  steam  pressure 
per  boat  was  170  pounds,  and  the  I.  H.  P.  1,120. 

The  sixth  boat,  christened  Bathurstj  is  simihir  in  dimensions  to  the 
above  five,  but  is  fitted  with  quadruple-expansion  engines. 

The  chief  object  in  placing  quadrujple-cxpansion  engiues  in  the  Bei- 
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f  hurst  was  to  reduce  tbe  vibration,  and  a  very  fair  measure  of  success 
was  obtained  in  this  direction,  as  well  as  a  decided  increase  of  power 
and  speed. 

The  following  table  gives  the  principal  data  of  an  official  trial  which 
took  place  in  the  river  Thames  on  ]!^ovember  13, 1890 : 


Steam  in 
boiler. 

Vac- 
nam. 

Pintnds. 
199 

Inehss. 
23.7 

200 

28.5 

200 

28.5 

200 

28.2 

200 

23.0 

200 

23.2 

AirpressTircl  Revolntlons 
in  fire  room,    per  minute. 


Inches. 
3.3 

8.0 

3.2 

8.0 

8.4 

8.0 


432 

432 

431.4 

341 

436.3 

439 


Speed. 


Knots. 
24.000 

25.174 

23.529 

25.852 

23.376 

26.086 


Mean 
speed. 


Knots. 


24.587 
24.351 
24M40 
24.364 
24.731 


Second 
mean. 


Knots. 


24.409 
24.895 
24.402 
24.547 


Trne 
mean. 


Knots. 


■  •••««(•< 


24.453 


Tbe  I.  H.  P.  was  1,230  a  gain  of  1 10  over  the  other  boats. 

The  eight  third-class  boats,  mentioned  on  page  54,  Ko.  IX,  as  having 
been  ordered  of  Yarrow,  are  fitted  w'ith  triple-expansion  surface  con- 
densing engines  capable  of  indicating  250  I.  H.  P.  and  a  new  type  of 
boiler  which  has  given  most  satisfactory  results. 

They  have  all  been  tried  and  the  mean  speed  obtained  was  about  17| 
knots,  which  is  three-fourths  of  a  knot  above  the  average  for  boats  of 
this  type  (15  tons)  fitted  with  locomotive  boilers. 

The  following  table  gives  the  result  of  a  trial  of  one  of  these  boats 
that  took  place  on  December  23, 1890 : 


steam. 

Vacaiim. 

Air. 

Revoliitione 
per  luinuCo. 

Speed. 

First 
meana. 

• 

Second 
means. 

Pounds. 
170 

170 

170 

171 

172 

172 

174 

173 

172 

23 

23 

22.7 

22.5 

22.7 

23 

22.5 

23 

22.7 

2.7 
8.2 
3.5 
3.3 
8.2 
3.6 
2.1 
3.4 
3.35 

670 
577 
568 
680 
597 
678 
582 
583 
578 

Knots. 
10. 672 

15. 850 

19.890 

15.929 

20.388 

15.789 

20.571 

16.029 

17. 765 
17.900 
18.133 
18.063 
18.180 
18.250 

18.021 
18.098 
18. 121 
18.215 

Admiralty  mean,  18.113  knots. 


TURKEY. 


TORPEDO-BOATS. 


Several  39-metre  and  47-metre  boats  have  been  completed  by  Schi- 
ohau  during  the  last  year  and  sent  to  Oonstautiuople. 

VESSELS  LOST  OR  STRUCK  FROM  THE  LIST. 

ErtogruL — Old  typ^  steam  frigate.    Lost  off  the  coast  of  Japan  in 
September,  1890. 
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MEXICO. 

VESSELS  LA  VNCHED. 
8ASA008A. 

Scbool-ship  (page  55,  No.  \X)  was  launched  at  Havre  on  April  9« 
1891. 

Her  principal  characteristics  are : 

Length,  213.2  feet;  beam,  32.8  feet;  depth,  18  feet;  dranght,  14.1 
feet;  displacement,  1,200  tons. 

Engines  of  1,300  horse  power  are  to  give  13  knots  spee^. 

Armament, — ^Two  4.72-inch  breech-loaders  and  four  JEL  F.  6« 

Complement,  230  (including  cadets).    Bark  rig. 

EGYPT. 

VESSELS  LA  VNCHED. 
AB*BA88. 

The  Ailsa  Shipbuilding  Company  launched  on  March  28, 1891,  a 
*^ screw  steam  dispatch  cruiser"  of  the  above  name  for  the  Egyptian 
Government. 

Her  dimensions  are :  Length,  175  feet ;  beam,  22  feet ;  depth,  13  feet 
9  inches.  She  will  be  fitted  with  triple-expansion  engines  by  Messrs. 
Muir  and  Houston,  and  is  to  have  an  installation  of  electric  lights* 
including  a  search  light    She  is  intended  for  service  in  the  Red  Sea. 

SALVADOR. 

A  small  wooden  steamer  named  the  Cuscatlan  has  been  built  at  San 
Francisco  for  the  Salvadorean  Government.  It  is  reported  that  she  is 
to  be  armed  and  employed  in  the  revenue  service  of  that  country,  or 
possibJy  as  a  man-of-war. 

Her  dimensions  are:  Length,  86  feet;  beam,  18  feet;  draught,  7^ 
feet ;  displacement,  75  tons. 

Triple-expansion  engines;  steel  boilers;  speed,  10  knots.  Cost,  about 
125,000. 

VENEZUELA. 

Four  gunboats  have  been  recently  ordered  in  England  for  the  Vene- 
zuelan Government* 

Charles  E.  Fox, 

JAetitenant^  U.  IS.  Nary. 
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NOTES  ON  MACHINERY. 


MACHINERY  FOR  UNITED  STATES  VESSELS. 

The  following  infonuation  regarding  machinery  for  United  States 
Teasels  contracted  for,  or  the  constraction  of  which  has  been  authorized 
by  Congress  daring  the  past  year,  is  taken  in  part  from  the  report  of 
the  Chief  of  the  Bureau  of  Steam  Engineering  for  1890,  and  in  part 
from  specifications  issued  by  the  Bureau: 

Coagt'Une  Battle'Ships  Nos.  1, 2,  and  3  {Indianay  MasscuihiMettSj  and  Ore- 
gon.— These  ships  are  to  be  propelled  by  engines  capable  of  developing^ 
when  forced,  9,000  I.  H.  P.,  and  under  ordinary  conditions,  8,000  I.  H, 
P.,  driving  twin  screws.  The  main  engines  are  to  be  inverted,  vertical, 
direct-acting,  triple-expansion,  with  cylinders  of  34^,  48  and  75  inches  in 
diameter,  and  42  inches  stroke,  and  it  is  estimated  that  at  a  piston  speed 
of  900  feet  per  minute,  or  129  revolutions,  the  collective  I.  H.  P.  of  pro- 
pelling, air-pump,  and  circulating-pump  engines  will  be  9,000.  Each 
engine  and  its  auxiliaries  is  to  be  separated  from  the  other  by  a  fore-and- 
aft  water-tight  bulkhead.  The  high-pressure  cylinder  of  each  engine 
is  to  be  forward  and  the  low-pressure  cylinder  aft.  The  main  valves 
are  to  be  of  the  piston  type,  worked  by  Stephenson  double-bar  links, 
one  valve  for  each  high-pressure  cylinder,  two  for  each  intermediate, 
and  four  for  each  low-pressure  cylinder,  the  diameter  of  all  the  valves 
to  be  17  inches,  and  the  valve  gear  of  the  intermediate-pressure  and  low- 
pressure  cylinders  to  be  interchangeable. 

The  cylinders  ai%  to  consist  of  casings  of  cast-iron  of  the  best  quality, 
with  working  linings^  the  intermediate  and  low-pressure  cylinders  are 
to  be  steam-jacketed  at  sides  and  bottom,  the  high-pressure  ones  unjack- 
eted;  cylinder  covers  to  be  of  cast-iron.  The  framing  is  to  consist  of 
one  inverted  Y'^^luniii  ftt  the  back  of  each  cylinder  and  two  forged-steel 
cylindrical  columns  at  the  front.  The  engine  bed-plates  are  to  be  of  cast- 
steel,  supported  on  wrought-steel  keelson-plates  built  in  the  ship. 

Each  main  piston  is  to  have  one  piston-rod,  with  a  cross-head  working 
on  a  slipper  guide.  The  piston-rods,  connecting-rods,  valve-stems,  and 
working  parts  generally,  are  to  be  forged  of  mild,  open-hearth  steel.  The 
pistons  are  designed  to  be  of  cast-steeL  Eccentrics  are  to  be  of  cast-iron, 
each  in  two  parts. 
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All  crank,  line,  and  proi>eIler  sbaftiug  is  to  be  of  mild  forged-steel. 
The  crank-shaftH  are  to  be  in  three  sections,  reversible  and  inter- 
changeable with  eacli  other  and  with  those  of  tlie  other  engine.  They 
are  to  be  11  inebes  in  diameter  in  thejoarnals  and  15  inches  in  tbepins, 
with  axial  boles  of  6  incbes  diameter  tbrou(!b  tbe  former  and  6J  inches 
tbroagb  tbe  latter.  Tbe  crank-pios  are  to  be  17  incbes  long,  tbe  crank- 
shaft journals  16^  incites  long.  The  line  shafting  for  each  engine  is  to 
be  in  two  sections  abont  19  feet  long,  of  13'1  incfaiss  diameter,  and  with 
G-incb  axial  holes.  Tho  tbrust-sbafts  are  to  be  about  19  feet  long,  and 
of  13^  inches  diameter,  with  6-incb  axial  holes,  each  nbaft  with  11  thrnst- 
coUars  of  13|  inches  outside  diameter.  The  pro|>eller-shafts  are  to  be 
each  in  one  section,  about  39  feet  long  over  all,  14  incbes  in  diameter, 
and  with  6-inch  axial  holes. 

Each  engine  is  to  have  a  separate  condenser,  made  with  cast-bra^ 
beuds  and  rolled-brass  sbell,  bolted  and  riveted  together.  Tbe  cast- 
ings are  to  be  -^  inch  thick,  and  are  to  contain  all  the  nozzles  for  steam 
and  water  openings.  The  shell  is  to  be  of  ^inch  plate's,  batted 
strapped,  riveted,  and  soldered  together.  The  diameter  is  to  be  5  feet 
9  inches,  and  tbe  lengtb  between  tnbe-sheets,  10  feet  3  inches.  Bach 
condenser  is  to  contain  3,788  seamless-drawn  brass  tnbes,  of  f-incli  out- 
side diameter,  giving  6,353  square  feet  of  cooling  surface,  measured  on 
tbe  outside. 

Tbe  circulating  pnmps,  two  in  number,  one  for  each  engine,  are  to  be 
independent  pnmps  of  tbe  centrifugal  tjpe,  with  both  sea  and  bilge 
connections.  Each  pump  is  to  be  capable  of  discbarging  9,000  gallons 
of  water  per  minute. 

The  air  pumps,  two  for  each  engine,  are  to  be  vertical,  single-acting, 
lifting  pumps,  of  20  inches  diameter  and  18  inches  stroke.  Owing  to 
tbe  difficulty  experienced  in  running  air  pumps  at  low  speed  when  the 
rods  are  directly  attached  to  tbe  dri^ing  engines,  these  pumps  are 
deeigne*!  to  be  driven  by  gearing,  tbe  driving  engines  making  2^  revo- 
Intions  to  each  double  stroke  of  the  pumps.  The  smaller  spur-wbeeU 
used  are  to  be  made  of  rawhide,  to  lessen  the  noise  when  working.  The 
cylinders  of  the  air-pnmp  engines  are  to  be  of  6  inches  diameter  and  12 
inches  stroke,  and  are  to  exhaust  into  either  receiver,  or  into  the  con- 
deuser,  at  will.     The  pumps  are  to  be  entirely  of  composition. 

Each  engine  room  is  to  have  an  auxiliary  condenser,  made  of  composi- 
tion and  sheet-brass,  of  sufficient  capacity  for  one-half  the  auxiliary 
machinery,  with  connections  to  all  the  auxiliary  macbinery.  Eacb  of 
these  condensers  is  to  have  a  combined  air  and  circulating  pump. 

There  are  to  be  four  main  and  two  auxiliary  boilers,  of  the  horizontal, 
return  tire-tubular  type,  niad^  of  mild  steel,  and  intended  for  a  work- 
ing pressure  of  160  pounds.  The  main  boilers  are  to  be  of  15  feet  out- 
side diameter  and  18  feet  long,  double  ended,  and  with  shells  l^  incbes 
in  thickness.  Each  main  boiler  is  to  contain  eight  corrugated  steel 
furnaces  of  3  feet  internal  diameter.    Tbe  tut>ea  are  to  be  of  steel,  lap- 
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welded  or  seamless-drawn,  of  2^  inches  ontside  diameter,  the  ordinary 
tabes  No.  12  B.  W.  G.  and  the  stay-tubes  No.  6  B.  W.  G.  in  thickness. 
The  main  boilers  are  to  have  about  17,460  square  feet  of  heating  surface 
and  about  552  square  feet  of  grate;  they  will  be  placed  in  four  water- 
tight compartments.  There  are  to  be  two  smoke*pipes.  The  auxiliary 
boilers  will  be  placed  above  the  protective  deck ;  they  are  to  be  single- 
ended,  of  about  10  feet  2  inches  outside  diameter,  and  8  feet  6  inches 
long.  Each  auxiliary  boiler  is  to  contain  two  corrugated  steel  furnaces 
of  2  feet  9  inches  internal  diameter.  The  heating  surface  for  the  two 
auxiliary  boilers  is  to  be  about  1,937  square  feet,  and  the  grate  surface 
64  square  feet. 

The  forced  draft  system  is  to  consist  of  one  blower  for  each  fire-room 
for  the  main  boilers,  and  one  for  each  fire- room  for  the  auxiliary  boilers, 
discharging  into  closed  fi  re-rooms.  Air-tight  bulkheads  are  to  be  fitted 
to  reduce  the  space  to  be  maintained  under  pressure. 

There  are  to  be  in  each  fire-room  one  main  and  one  auxiliary  feed 
pump,  with  an  additional  auxiliary  feed  pump  in  each  engine-room,  the 
whole  capable  of  supplying  many  times  the  quantity  of  water  needed 
at  full  power. 

There  are  to  be  evaporators,  distillers,  auxiliary  pumps,  blowers  for 
draft  and  ventilation,  and  the  other  auxiliaries  now  furnished  ships  of 
this  class,  together  with  the  necessary  hydraulic  plant  for  loading  and 
handling  the  battery. 

The  propellers  are  to  be  manganese-bronze,  or  approved  equivalent 
metal,  with  adjustable  blades. 

Cruiser  Xo,  12. — The  motive  maehinery  of  this  vessel,  which  is  intended 
to  make  21  knots,  is  designed  to  develop  a  collective  I.  H.  P.  of  20,000 
or  21,000.  The  engines  are  to  have  cylinders  of  42, 59,  and  92  inches 
diameter,  with  42  inches  stroke,  and  are  to  be  precisely  similar  to  those 
of  Cruiser  No.  6  (of  5,500  tons),  described  in  General  Information 
Series,  No.  IX.,  1890,  except  that  the  air  pumps  are  to  be  different^ 
and  that  three  engines  are  to  be  employed  instead  of  two. 

The  air  pumps,  two  for  each  engine,  are  to  be  vertical,  single-acting, 
lifting  pumps  of  22  inches  diameter  and  20  inches  stroke.  They 
are  to  be  driven  by  two  simple  engines  with  cylinders  of  7  inches  diam- 
eter and  12  inches  stroke,  arranged  to  exhaust  into  the  condenser  or 
into  either  receiver.  The  driving  engines  are  to  be  geared  to  make  2^ 
revolutions  to  each  double  stroke  of  the  pumps. 

There  are  to  be  eight  double-ended  main  boilers  and  two  single  ended 
auxiliary  boilers,  of  the  horizontal,  return  fire-tubular  type,  all  built  of 
mild  steel.  Six  of  the  double  ended  boilern  are  to  be  of  15  feet  9  inches 
outside  diameter,  and  18  feet  long,  with  eight  corrugated  furnaces  of 
3  feet  3  inches  internal  diameter.  Two  of  the  double-ended  boilers  are 
to  be  of  15  feet  3  inches  outside  diameter  and  18  feet  long,  with  eight 
corrugated  furnaces  of  3  feet  3  inches  internal  diameter.  The  single- 
ended  boilers  are  to  be  of  10  feet  1||  inches  outside  diameter  and  8  feet 
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6  inches  long,  with  two  corrugated  famaces  of  2  feet  9  inches  internal 
diameter.  The  aaxiliary  boilers  will  be  placed  above  the  protective 
deck.  The  main  boilers  are  arranged  in  groups  of  two,  in  four  separate 
water-tight  compartments,  with  five  athwartship  fire-rooms  and  three 
smoke-pipes.  Forced  draft  on  the  closed  fire-room  system  is  to  be 
used,  with  centriixigal  fan  blowers  for  each  fire-room.  There  are  to  be 
one  main  and  one  aaxiliary  feed  pump  in  each  fire-room,  and  one  aax- 
iliary feed  pump  in  each  engine-room. 

There  are  to  be  evaporators,  distillers,  reversing  and  turning  engines, 
fire  and  bilge  pumps,  ice  machine,  steam  ash-hoists,  capstan  engine, 
and  all  the  other  auxiliaries  fitted  in  modern  slrips. 

Referring  to  the  comparative  novelty  of  the  design  of  the  machinery 
of  this  vessel,  lying  in  the  adoption  of  triple  screws,  the  Engineer- 
iu-Ghief,  in  his  latest  annual  report,  says : 

KuowiDg  that  it  was  extremely  improbable  that  sbaflingof  the  great  size  necessary 
to  transmit  this  enormoos  power  to  twin-screws  could  be  obtained  in  this  country, 
either  in  reasonable  time  or  with  any  guaranty  as  to  its  strength,  the  Bureau  decided 
to  dopaft  from  the  nsnal  practice  and  to  divide  the  power  into  three  parts  instead  of 
two,  each  being  developed  by  a  separate  engine  driving  its  own  screw.  It  was  still 
further  influenced  to  do  this  by  the  knowledge  that  even  in  case  of  the  recurrence 
of  so  remarkable  an  accident  as  that  which  lately  happened  to  the  City  of  ParUy  this 
cruiser  would  still  have  a  reserve  of  power  sufficient  to  drive  her  at  a  good  rate  of 
speed.  Indeed  it  is  almost  impossible  to  conceive  a  combination  of  circumstances  or 
accidents  that  would  render  her  entirely  helpless. 

A  feature  of  the  design  that  carries  a  strong  argument  in  its  favor  is  that  by  means 
of  clutch-couplings  either  propeller  can  be  disconnected  from  its  engine  and  left  IJee 
to  revolve,  thus  retarding  the  way  of  the  ship  but  very  slightly  when  she  is  being 
propelled  by  one  or  two  engines.  A  still  further  advantage  is  that  in  moderate  cruis- 
ing, say  with  one-third  power,  a  few  boilers  can  be  need  with  the  high  steam  pressure 
for  which  they  are  intended  and  one  engine  driven  at  the  full  power  for  which  de- 
signed ;  by  this  means  the  power  will  beobtained  economically  instead  of  wastefull3% 
as  is  the  case  when  a  large  engine  is  run  at  a  low  power.  It  is  estimated  that  with 
one-third  power  and  one  screw  the  ship  can  bo  driven  about  15  knots;  with  two 
screws  and  two-ihirds  po^er,  from  18  to  19,  the  screws  not  in  use  being  allowed  to 
revolve  freely  in  either  case. 

There  is  but  little  information  at  hand  in  regard  to  propulsion  by  three  screws.  A 
number  of  torpedo  cruisers  having  them  are  built  or  building  for  the  Italian  navy 
and  a  cruiser  of  6,000  tons  so  fitted  is  now  being  built  in  France.  A  number  of  ex- 
periments were  also  made  with  them  in  the  latter  country  on  the  launch  Carpe.  It 
is  not  supposed  by  the  Bureau  that  three  screws  will  prove  a  more  efficient  mode  of 
propulsion  than  two;  on  the  contrary,  it  believes  that  except  for  the  highest  power 
they  will  prove  slightly  less  efficient,  but  its  reasons  for  adopting  them  have  already 
been  given. 

*  •  w  *  •  •  • 

In  the  experiments  with  the  Carpe,  referred  to,  it  was  found  that  when  the  three 
propellers  were  placed  abreast  of  each  other  the  efficiency  of  the  center  one  was 
greatly  impaired  by  the  Interference  of  the  side  ones'  with  the  water  flowing  to  it. 
For  this  reason  the  side  propellers  have  been  placed  in  this  cruiser  about  15  feet  for- 
ward of  the  centre  one,  thus  avoiding  as  much  as  possible  working  the  latter  in  the 
race  of  the  former.  It  will  also  be  noticed  that,  looking  at  the  ship  from  aft,  the 
propellers  are  not  in  the  same  horizontal  line,  but  that  t  he  side  ones  are  placed  as 
high  as  their  diameters  will  permit;  also  that  to  bring  these  propellers  clear  of  the 
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sbip^B  sides  the  aide  shafts  incline  outwards  from  the  centre  line  of  the  ship  4  dej^rees 
and  also  slightly  upwards.  The  shaft  of  the  centre  propeller  is  in  the  central  lonj^i- 
tudinal  plane  of  the  ship  and  Inclined  slightly  downwards. 

The  central  screw  will  hare  four  blades  and  aboat  10  per  cent,  more  pitch  than  the 
side  ones,  as  it  will  work  in  more  or  less  disturbed  water.  The  side  screws  will  be 
three-bladed,  and  the  blades  of  all  the  propellers  will  be  adjustable  and  will  be  set 
to  the  pitch  on  trial  found  to  be  most  efficient. 

Oruiser  No,  13. — The  maehinery  of  this  vessel  is  to  be,  except  in  some 
minor  details,  almost  an  exact  daplication  of  that  of  Cruiser  No.  12.  The 
only  changes  of  any  consequence  will  be  in  the  arangement  of  fire- 
rooms,  the  dimensions  of  the  boilers,  and  the  substitution  of  two  smoke- 
pipes  for  three.  The  boiler  space  is  divided  into  four  water-tight  com- 
partments, the  same  number  as  in  Cruiser  No.  12,  but  the  division  is 
effected  by  one  athwartship  and  one  fore-and-aft  bulkhead,  instead  of 
t^  three  athwartship  bulkheads.  The  length  of  the  boilers  of  15  feet 
9  inches  diameter  is  increased  from  18  feet  to  20  feet,  and  that  of  the 
boilers  of  15  feet  3  inches  diameter  to  18  feet  1$  inches.  The  corru- 
gated furnaces  of  the  boilers  of  15  feet  9  inches  diameter  are  increased 
in  internal  diameter  from  3  feet  3  inches  to  3  feet  4  inches.  The  auxil- 
iary boilers  are  unchanged.  The  total  heating  surface  for  all  the  boilers 
will  be  49,248  square  feet,  and  the  total  grate  surface  1,522  square  feet. 

Harbcrde/ense  Bam* — The  motive  machinery  for  this  vessel  has  been 
designed  to  give  her  a  speedof  18  knots  on  a  displacement  of  2,050  tons. 

There  will  be  two  horizontal,  direct-acting,  triple-expansion  engines, 
driving  twin  screws.  The  cylinders  will  be  25,  36,  and  56  inches  in 
diameter,  with  a  common  stroke  of  36  inches;  the  I.  H.  P.  is  estimated 
at  4,800  (with  auxiliaries)  when  making  150  revolutions  per  minute. 

Each  engine  with  its  auxiliaries  will  be  entirely  independent  of  the 
other,  and  in  a  separate  watertight  compartment. 

The  main  steam-valves  will  be  of  the  piston  type,  and  there  will  be 
one  t(H*  each  high  and  intermediate  and  two  for  each  low-pressure 
cylinder,  having  diameters  of  12,  21^,  and  21^  inches,  respectively. 
They  will  be  driven  by  the  Marshall  radial  gear  with  compensating 
rock  shafts.  All  this  valve  gear,  except  the  rockshafts,  will  be  inter- 
changeable. 

The  engine  keelsons  will  be  built  in  the  ship,  and  the  cylinders  will 
be  cast  with  brackets  attached,  by  which  they  may  be  bolted  together 
and  to  the  engine  keelsons ;  in  addition,  the  cylinders  will  be  attached 
by  forged-steel  tie-rods  to  the  bed-plates  and  engine  frames. 

There  will  be  one  forged-steel  piston-rod  for  each  engine,  with  a  cross; 
head  working  on  a  cast-iron  bar  guide ;  the  valve-stems  will  be  made  of 
forgeil-steel ;  the  pistons  will  be  of  cast-steel,  fitted  with  a  wide  cast- 
iron  Khoe  in  the  high-pressure  cylinder,  and  with  a  similar  shoe  lined 
with  white  metal  in  the  intermediate  and  low-pressure  cylinders. 

The  crank-shafts  will  be  in  two  sections  for  each  engine  ]  they  will 
be  maile  of  mild  forged-steel,  lOf  inches  in  diameter  in  the  journals  and 
11  inches  in  the  crank-pins;  there  will  be  axial  holes  5  inches  in  diam- 
eter through  shafts  and  pins. 
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Th«  condensers  will  be  made  of  cast  oom[>ositioa  and  rolled  sheet- 
brass,  the  composition  parts  contaiuiug  the  nozzles  for  the  ezhaast, 
bleeder,  air  and  circulating  pnmps,  etc.  The  condensers  will  be  of  1 
feet  11  inulieu  diameter  inside,  and  7  feet  in  length  between  tube-sheet«. 
The  circulating  water  ia  to  pass  through  haif  of  the  tabes  and  return 
through  the  other  half.  The  tubes  will  be  of  |-ineh  outside  diameter, 
No.  20  B.  W.  G.  thick,  and  each  condenser  will  contain  2,935,  giving 
about  3,361  square  feet  of  cooling  surface.  The  shells  will  be  mude  by 
riveting  the  sheets  together  and  then  soldering  the  joints.  There  will 
be  deflecting  plates  in  the  steam  space  to  distribute  the  steam  over  the 
cooling  surface.  Each  tube  will  be  packeil  at  each  end  and  left  free  to 
expand  but  prevented  from  crawliug. 

The  air  and  circulating  pnmps  will  be  selected  from  designs  submitted 
by  manufacturers  making  a  specialty  of  such  work;  they  will  consist 
of  two  vertical,  single-acting,  lifting  air  pnmps,  and  one  horizontal, 
double-acting  circulating  pump,  all  driven  by  a  single  direct-acting 
engine. 

The  boilers  are  intended  for  a  working  pressure  of  160  ponnda  per 
square  inch.  As  originally  designed  by  tbe  Bureau  of  Steam  Engineer- 
ing, these  were  four  in  number,  of  tbe  straightway  fire-tubular  type,  11 
feet  6  inches  in  diameter  and  19  feet  3  inches  long,  each  containing 
tbree  corrugated  steel  furnaces  of  3  feet  8  inches  internal  diameter. 
The  contractors  (the  Bath  Iron  Works)  have  submitted  alternative  de- 
signs, which  have  been  approved  by  the  Bureau  of  Steam  EngiueeriDg, 
and  the  construction  of  tbe  boilers  upon  the  new  designs  has  been 
authorized.  The  boilers  proposed  are^two  double-ended  Scotch  boilers 
of  13  feet  6  inches  diameter  and  22  feet  6  inches  in  length,  each  con- 
taining six  corrugated  furnaces  of  3  feet  6  inches  internal  diameter  and 
8  feet  in  length,  and  one  single-ended  boiler  of  13  feet  6  inches  diam- 
eter and  11  feet  6  inchesin  length,  contaiuingthree  corrugated  furnaces 
of  3  feet  6  inches  internal  diameter  and  8  feet  in  length.  The  grates 
are  to  be  6 feet  9  inchesin  length,  giviug  a  grate  surface  of  141.6  square 
feet  for  each  double-ended  boiler  and  70.8  square  feet  for  tbe  single- 
ended  boiler.  Each  donble-ended  boiler  will  have  828  tubes  of  2^iuches 
diameter,  and  the  single-ended  boiler  414. 

The  ratio  of  heating  surface  to  grate  surface  will  be  343  in  each 
The  total  heating  surface  for  all  the  boilers  will  be  12,150  square 
and  the  total  grate  surface  354  square  feet,  as  compared  respeel 
with  10,797  square  feet  and  288  square  feet  in  the  original  design, 
weight  of  each  donble-ended  boiler  is  57.5  tons,  and  of  the  single-i 
boiler  32  tons;  with  wat«r  these  weights  become  respectively  97 
and  62  tons.  Comparing  weights  of  boilers,  water,  grates,  uptakei 
pipe  with  the  same  weights  in  the  original  Bureau  design,  tbe 
amounts  to  abont  267  tons  iu  each  case. 

All  boiler-plate  will  be  of  mild,  open-hearth  steel ;  the  rivets  w 
made  by  open-hearth  or  Clapp-Griffith  process. 
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The  boilers  will  be  placed  in  two  water-tight  compartments,  with 
athwartship  fire-rooras.  Forced  draft  will  be  on  the  closed  fire-rooiu 
system,  and  each  fire-room  will  be  supplied  with  blowers  of  ample  size. 

There  will  be  one  main  and  one  auxiliary  feed  pump  in  each  fire- 
room,  and  one  auxiliary  feed  pump  in  each  engine-room,  tbe  system 
being  capable  of  supplying  many  times  the  maximum  quantity  of 
water  required  by  the  boilers. 

The  auxiliaries  will  comprise  evaporators,  distillers,  reversing  and 
turning  engines,  auxiliary  pumps,  ventilating  and  forced-draft  fan 
blowers,  ash-hoists,  electric-light,  steering,  and  anchor-hoisting  engines, 
and  workshop  machinery. 

The  propellers  will  be  of  manganese- bronze,  three-bladed,  built  up 
8o  that  the  pitch  may  be  altered,  or,  if  a  blade  be  broken,  it  may  be  re- 
placed without  removing  the  screw. 

Proposed  Torpedo-cruiser,  No.  1. — Bids  for  the  construction  of  this 
vessel  were  advertised  for,  but  none  were  offered,  either  for  hull  or 
machinery. 

The  specifications  called  for  triple-expansion  engines,  rights  and  lefts, 
drixlng  twin  screws,  each  engine  having  cylinders  of  1^3^  inches,  3i^ 
inches, and  two  of  38  inches  diameter,  with  a  common  strokeof  18  inches. 
It  was  estimated  that  the  collective  indicated  horsepower  should  be 
about  6,000,  and  that  this  should  be  suificieut  to  drive  the  vessel,  of  750 
tons  displacement,  at  a  speed  of  23  knots.  The  engines  were  designed 
to  make  333  revolutions  per  minute. 

The  condenser  was  designed  to  have  a  cooling  surface  of  about  8,400 
square  feet,  and  to  be  fitted  witii  two  vertical,  single-acting  air  pumps 
for  each  engine,  worked  from  the  low-pressure  cross- heads.  Independ- 
ent centrifugal  circulating  pumps  were  designed. 

The  boilers  specified  were  eight  water-tube  boilers,  constructed  for  a 
pressure  of  200  pounds  per  square  inch,  placed  in  two  water-tight  com- 
partments, and  working  with  forced  draft  on  the  closed  fire-room  sys- 
tem.   Three  smoke-pipes  were  to  be  provided. 

In  addition  to  the  main  engines,  various  auxiliary  engines  weie  called 
for  by  the  specifications,  and  it  was  provided  tbat  the  total  weight  of  all 
machinery  and  boilers,  including  water  in  the  boilers,  condensers,  and 
pix>es,  and  with  feed  Uinks  two-thirds  full  (but  not  including  stores, 
spare  parts,  heaters,  steering  gear,  and  capstans)  should  not  exceed 
255  tons. 

Torpedo-boat  No,  2. — Bids  were  advertised  for,  June  19,  1891,  and 
are  to  be  opened,  Aug.  26,  1891. 

The  specifications  of  the  Bureau  design  call  for  two  sets  of  four-cylin- 
der quadruple-expansion  engines  of  the  vertical,  inverted,  direct-acting 
type,  operating  twin  screws.  The  cylinder  diameters  are  to  be  11  J,  16, 
21  J,  and  30  inches,  and  the  stroke  of  all  pistons,  16  inches.  The  esti- 
mated I.  H.  P.  of  propelling  and  circulating  pump  engines  is  1,800, 
liased  upon  a  propeller  speed  of  412  revolutions  per  minute.    The  cylin- 
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ders  are  to  be  arranged  in  order,  with  high-pressure  cylinders  forward 
and  low-pressure  cylinders  aft.  Both  eugiues  are  to  be  contained  in  a 
common  water-tight  compartment.  The  main  valves  are  to  be  operated 
by  Stepheason  link-motions.  There  will  be  one  piston  valve  for  each 
high-pressure  cylinder,  two  for  each  intermediate-pressure  cylinder, 
and  one  double-ported  slide-valve  for  each  low-pressure  cylinder.  Cylin- 
ders and  cylinder-casings  are  to  be  of  hard  cast-iron,  bolted  together 
by  body-bound,  forged-steel  bolts.  Cylinder  covers  and  valve  chest 
covers  are  to  be  of  cast-steel,  pistons  of  cast  or  forged  steel,  valves  of 
cast-iron.  Eccentrics  are  to  be  of  cast-steel,  in  two  parts,  eccentric 
straps  of  composition,  fitted  with  white  metal.  Pistoti-rods,  connecting 
rods,  cross-heads,  eccentric-rods,  and  valve-stems  are  to  be  of  forged 
open-hearth  steel,  piston-rods  and  connecting-rods  to  be  oil-tempered. 

The  engine  framing  is  to  consist  of  forged-steel  columns  trussed  by 
forged-steel  stays.  The  condenser  is  to  be  of  composition  and  rolled 
brass,  with  a  cooling  surface  of  about  1,379  square  feet  measured  on  the 
steam  side  of  the  tubes,  the  outside.  There  is  to  be  one  single-acting 
air-pump  for  each  engine,  worked  by  eccentric  from  the  main  shaft. 
The  circulating  pump  is  to  be  of  the  centrifugal  type,  worked  by  a  ver- 
tical single-cylinder  engine  of  5  inches  diameter  and  3^  inches  stroke. 
The  main  feed  pumps  are  to  be  vertical,  single-acting,  plunger  pumps, 
worked  by  worm-gear  from  the  main  shafts,  geared  tp  make  one  stroke 
to  four  of  the  main  engines.  All  shafting  is  to  be  of  forged-steel ;  the 
crank-shaft  of  each  engine  to  be  of  5  inches  diameter,  with  an  axial 
hole  of  2^  inches  diameter  drilled  through  it }  the  thrust-shaft  to  be  solid, 
of  4|  inches  diameter,  with  8  collars  of  7^  inches  diameter;  the  propel- 
ler-shaft to  be  solid,  of  4|  inches  diameter.  All  crank-pins  are  to  be  8 
inches  long  and  5  inches  in  diameter,  with  axial  holes  of  2^  inches 
diameter.  Stern-tube  and  stern-bracket  bearings  are  to  be  of  white 
metal,  screw  propellers  of  manganese-bronze. 

The  boilers  are  to  be  of  the  tubulous  type,  two  in  number,  in  sepa- 
rate  water-tight  compartments.  They  are  to  be  constructed  for  a  steam 
pressure  of  250  pounds,  and  are  to  be  operated  with  forced  draft  on  tho 
closed  fire-room  system,  with  one  blower  for  each  fire-room.  There  aro 
to  be  two  smoke-pipes.  An  auxiliary  feed  pump  is  to  be  provided  in 
each  fire-room.    Evaporators  and  distillers  are  to  be  fitted. 

The  weight  of  all  machinery  and  boilers,  including  auxiliary  machin- 
ery, and  including  water  in  boilers,  condensers,  and  pipes,  but  not  in- 
cluding stores,  spare  parts,  heaters,  steering  gear,  and  capstans,  is  not 
to  exceed  53  tons. 


A  UTHOBIZED  CHANGES  IN  FOBMIEB  DESIGNS. 

The  following  changes,  with  others  of  lesser  importance,  have  beei 
made  in  machinery  heretofore  described : 

HFewark. — Auxiliary  air  and  circulating  pumps  have  been  introduced 
and  an  auxiliary  condenser. 
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Bennington  and  Concord.^^The  diameters  of  the  steam  c^^liuders  of 
air  and  circulatiug  pamps  have  been  increased  from  12  inches  to  14 
inches. 

Maine. — Forged -steel  engine  colamns  have  l)een  adopted  on  account  of 
the  difficulty  experienced  in  gottiug  cast-steel  ones  made.  Cast-iron 
has  been  substituted  for  cast-steel  as  material  for  steam-chest  covers. 
The  forward  coupling  sleeve  is  to  be  made  of  forged-steel  instead  of 
cast-steel. 

Monterey. — Phosphor-bronze  has  been  substituted  for  cast-steel  for 
reversing-shaft  bearings.  Eccentrics  are  to  be 'made  of  forged-steel 
instead  of  cast-steel.  The  original  design  of  air  pump  has  been  aban- 
doned and  Dow's  air  pump  substituted.  Ward  boilers  have  been 
adopted  to  furnish  three-fourths  of  the  boiler  power. 

Cruisers  Nos.  7  and  8. — ^The  contractors  •for  steel  castings  for  engine 
oolumns,  after  repeated  unsuccessful  attempts  to  Secure  serviceable 
castings,  informed  the  Bureau  of  their  inability  to  make  the  columns. 
Steps  have  been  taken  to  have  the  columns  made  of  cast-iron. 

Gunboats  Nos.  5  and  6. — Cylinder  heads  to  be  made  of  cast-iron  instead 
of  cast-steeL 

The  contractors  for  these  vessels  have  submitted  an  alternative 
design  for  the  boilers,  which  has  been  approved  by  the  Bureau  of  Steam 
Engineering,  and  their  construction  has  been  authorized.  These  boilers 
are  to  be  of  locomotive  type  instead  of  the  straightway  type  originally 
designed.  The  following  table  exhibits  comparatively  the  particulars  of 
the  two  designs : 


fleotiJig  Borface,  tobeB 

Heating  surface,  fnrnAoes 

Heating  sarface.  ooinbuation  chamber 

Heating  anrfaoe,  total 

Grate  aiirface 

BatiObH.S.toG.S 

Weight  of  boilen 

Weight  of  water 

Weight,  total 


Original, 
Btraightwaj. 

New, 
looomotive. 

Square /Mt, 

Square  feet. 

1,605 

2, 043 

108 

194 

102 

71 

1,815 

2.308 

50 

60 

36.3 

38.5 

Tons. 

Tont. 

21 

22| 

14 

11 

35 

83^ 

These  particulars  refer  in  each  case  to  one  boiler.  There  are  to  be 
two  of  the  locomotive  boilers  in  each  vessel,  of  the  following  general 
dimensions :  total  length,  18  feet  6  inches ;  length  of  tubes,  8  feet; 
diameter  of  cylindrical,  portion,  9  feet  1^  inches;  maximum  width,  10 
feet  5  inches;  maximum  height,  10  feet  2^ inches;  number  of  tubes, 
488;  diameter  of  tubes,  external,  2  inches. 

Cruisers  Ifos.  9  and  10. — ^The  main  boilers  are  to  be  made  of  four  rings 
instead  of  three,  and  the  auxiliary  boilers  of  two  rings  instead  of  one, 
to  allow  the  use  of  a  power  riveter. 
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Cruiser  No.  11. — Gross-heads  to  be  of  wrought-steel  instead  of  cast- 
steel.  The  contractors  have  been  given  permission  tosabstitute  built- 
up,  wrought-steel  engine  columns  in  place  of  the  cast-steel  ones  de- 
,  signed,  they  having  reported  their  inability  to  obtain  the  castings. 

Armored  Cruiser  No,  2  (o/ 8,100  tons). — The  diameter  of  the  L.  P.  cylin- 
der is  increased  from  70  inches  to  72  inches.  Forged-steel  is  to  be  used 
instead  of  cast-steel  for  cross-heads.  The  main  boilers  are  to  be  made 
15  feet  9  inches  in  diameter  and  18  feet  in  length,  instead  of  15  feet  3 
inches  in  diameter  and  21  feet  3  inches  in  length. 

Steel  castings, — It  will  be  observed  that  many  of  the  changes  noted 
consist  in  the  substitution  of  other  metals  for  cast-steel  where  that 
material  has  been  called  for  in  the  original  specifications.  In  this  con- 
nection the  following  paragraph  is  quoted  from  the  report  of  the  Chief 
of  the  Bureau  of  Steam  Engineering : 

In  my  report  for  last  year  attention  was  called  to  the  ill  snceoM  that  had  attended 
nnmeroas  attempts  to  ase  steel  for  machinery  castings,  and  the  experience  of  the 
past  year  has  heen  to  still  farther  emphasize  all  that  was  then  said.  Reports  have 
heen  received  of  failure  after  failure  to  produce  sound  castings  of  comparatively 
simple  form  and  moderate  weight  and  design,  and  patterns  have  been  altered  in  the 
hope  that  better  results  might  be  obtained  with  change  of  form.  In  many  cases 
the  changes  have  availed  nothing  and  after  long  delays  application  has  been  made 
to  use  forged-steel  or  cast-iron.  In  others,  when  the  dimensions  have  been  increased 
to  nearly  what  would  be  required  for  the  latter  metal,  sound  castings  have  been  ob- 
tained. The  truth  of  the  matter  is  that  the  mannfactnrrrs  have  not  kept  pace  with 
the  demands  of  the  consumers,  and  unless  there  is  a  very  great  improvement  in  the 
making  of  steel  castings,  and  in  a  very  short  time,  a  return  to  cast-iron  will  be  in- 
evitable, since  it  is  evident  that  the  only  reason  for  using  the  more  expensive  mate- 
rial is  that  the  weight  of  the  parts  may  be  decreased  in  the  proportion  of  it^  greater 
strength. 

ENGINES. 

THE  ACCIDENT  TO  THE  S.  8.  CITY  OF  PABI8— JUDGMENT  OF  THE  COURT 

OF  INQUIRY. 

A  Board  of  Trade  Inquiry  into  the  causes  of  the  accident  which 
occurred  to  the  propelling  machinery  of  the  Inman  steamer  City  of 
PariSj  March  23,  1890,  was  held  at  the  Civil  Court,  St.  George's  Hall, 
Liverpool,  June  16,  17, 18,  and  19, 1890,  and  judgment  was  delivered 
June  24,  1890.  The  following  is  the  full  text  of  the  finding,  together 
with  the  questions,  eighteen  in  number,  submitted  to  the  Court  by  the 
Board  of  Trade : 

1.  Wiiether  in  the  construction  of  the  vessel,  her  engines  and  machinery,  fall  pro- 
vision was  made  to  insure  her  safety  as  an  ocean-going  steamer,  and  whether  in  any, 
and  if  so,  in  what  respects  the  safety  of  the  vessel  was  sacrificed  to  speed  f 

We  are  of  opinion  that  fall  provision  was  made  to  insure  every  safety  as  an  ocean- 
going Htcainer,  and  that  the  safety  of  the  vessel  was  not  sacrificed  to  speed. 

2.  Is  cast-steel  a  proper  and  saitable  material  to  be  employed  in  the  columns,  bed- 
plate, and  boxes  of  the  l^eariugs  of  the  shaf^  or  either  of  the  portions  of  the  maohiu- 
eryf 
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We  consider  caet-Bteol  to  be  a  proper  and  satiable  material  to  be  employed  gen- 
erally in  the  constraction  of  various  parts  of  engines  thafc  have  hitherto  been  made 
usually  of  cast-iron. 

3.  Was  the  shaft  of  the  starboard  engine  properly  and  suflSciently  supported 
throughont  by  bearings ;  was  the  after  bracket  properly  constructed ;  and  was  it  of 
sufficient  strength,  having  regard  to  the  length  of  the  shafting  and  the  propeller  it 
had  to  support  f 

The  inboard  portions  of  the  propeller  shaft  of  the  starboard  engine  are  amply  sup- 
ported ;  and  Judging  from  the  present  condition  of  the  outboard  portions  of  the  pro- 
peller shaft  of  the  port  engine,  the  supports  to  the  outboard  portions  of  the  propeller 
shaft  of  the  starboard  engine,  which  are  of  similar  constraction  to  those  of  the  port 
one,  wonld  appear  to  have  been  sufficient.  The  after  bracket  in  each  case  is  properly 
oonstmcted  and  is  of  sufficient  strength  for  the  shafting  and  propeller  it  had  to 
support. 

4.  Were  the  bnslies  in  the  stern  tube  and  after  bracket  of  suitable  materials  and  of 
proper  constraction  f 

The  bushes  in  the  stem  tube  and  after  brackets  are  of  suitable  materials.  The  con- 
struction, that  is  the  method  of  securing  the  lignum-vitaB,  is  somewhat  recent,  and  is 
said  to  be  much  used  by  Clyde  and  other  engineers  with  satisfactory  results.  It  is, 
however,  to  be  observed  that  in  the  older  and  more  generally  adopted  system  of  fit- 
ting, that  is  by  placing  each  strip  of  lignum-vit»  in  a  suitably  formed  recess  having 
gun-metal  partitions  between  them,  each  strip  is  thus  preserved  in  position  and  tlie 
waterways  between  them  are  larger  and  less  liable  to  choke. 

5.  Were  the  shaft  liners  properly  constructed ;  were  they  of  suitable  material ;  and 
were  they  properly  fitted  to  ;the  shaft  f 

The  linings  or  casings  were  of  suitable  material,  and  the  evidence  we  have  hoard 
proves  that  they  were  properly  constructed  and  fitted  to  the  ship. 

6.  Were  the  cylinders,  piston-rods,  connecting-rods,  and  all  other  parts  of  the 
machinery  of  the  starboard  engine  of  suitable  material ;  was  the  material  properly 
examined  and  tested ;  and  were  the  starboard  engines  properly  constructed  f 

The  cylinders,  piston-rods,  connecting-rods,  and  other  parts  of  the  machinery  uf  the 
starboard  engines  were  generally  of  suitable  materials,  and  the  engines  were  properly 
constructed.  The  materials  were  tested  in  the  usual  manner  to  the  satisfaction  of 
the  surveyors  of  the  Board  of  Trade  and  of  Lloyd's. 

7.  Whether  suitable  governors  were  provided  T 

Governors  were  provided  for  controlling  the  engines  in  a  seaway.  They  were  not 
eonnected  when  the  accident  of  March  23rd  occurred,  and  if  they  had  been  they  could 
not  have  affected  the  results  of  it. 

8.  Were  the  bulkheads  properly  constructed,  and  were  they  of  sufficient  strength, 
independently  of  support  from  either  shoring  or  cargo,  for  the  purpose  of  insuring  the 
safety  of  the  vessel,  assuming  any  two  of  the  cargo  compartments  flooded  at  the  same 
time  in  any  state  of  weather ;  whether  the  longitudinal  bulkhead  between  the  en- 
gine-rooms was  of  a  sufficient  strength  and  carried  to  a  sufficient  height,  and  was  it 
desirable  that  there  should  be  a  door  in  it  t>elow  the  water  line  T 

The  bulkheads  were  properly  constructed,  and  from  our  personal  inspection  of  the 
ship,  and  from  the  evidence  that  has  been  given  respecting  them,  we  are  of  opinion 
that  they  were  sufficiently  strong  without  shoring  or  cargo  to  stand  the  pressure  that 
they  may  have  been  subjected  to,  assuming  any  two  of  the  large  compartments  to  be 
flooded  at  the  same  time,  in  any  state  of  the  weather.  The  longitudinal  bulkhead 
between  the  engine  rooms  is  of  sufficient  strength,  and  carried  sufficiently  high.  It 
is  desirable  that  there  should  be  a  door  in  it  below  the  water  line,  but  it  is  also  desir- 
able that  this  door  should  be  placed  as  high  in  the  bulkhead  as  is  consistent  with  the 
purposes  for  which  it  is  required,  as  was  the  case  in  this  instance. 

9.  Having  regard  to  the  fact  that  this  vessel  had  two  engines  entirely  independent 
of  each  other,  was  the  sail  power  sufficient  t 

We  consider  that  the  sail  power  was  sufficlentB 
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10.  What  was  the  oaiue  of  the  cracks  which  deyeloped  iu  the  colnmns,  and  were 
they  efiBoiently  repaired  f 

The  cracks  developed  ia  the  cast-steel  oolamns  of  the  engines  were,  in  our  opinion, 
caased  hy  the  contraction  in  cooling,  which  is  greater  in  steel  castings  than  in  many 
other  metals,  and  which,  in  consequence  of  the  necessary  stractnral  arrangements  of 
these  castings,  sets  np  considerable  tension  in  some  parts.  The  cracks  in  five  of  the 
oolamns  of  the  engines  were  repaired  by  steel  plates  secured  iu  a  very  efficient  and 
workmanlike  manner. 

11.  What  was  the  cause  of  the  lignum- vitw  in  the  bush  in  the  starboard  bracket 
wearing  down  about  five-sixteenths  of  an  inch,  and  was  it  properly  and  sufficiently 
re-lined  and  made  good  in  January  last  T 

We  have  no  evidence  that  would  enable  us  to  express  an  opinion  as  to  the  caose 
of  the  lignum-vitas  in  the  bush  of  the  starboard  bracket  wearing  down  about  five- 
sixteenths  of  an  inch,  as  it  appeared  when  examined  in  dock  in  January  last ;  we  have 
evidence  as  to  the  manner  in  which  it  was  re-lined,  and  we  have  no  reason  to  suppose 
that  it  was  not  properly  efiected ;  but,  looking  to  the  fact  that  the  lignum-vit»  in  the 
bush  of  the  port  bracket  had  shown  an  inappreciable  amount  of  wear  at  that  time,  it 
would  have  been  more  satisfactory  to  have  withdrawn  the  tail  shaft,  so  as  to  have 
re-lined  the  bush  either  in  its  place  or  in  the  workshop.  The  condition  of  the  gun- 
metal  casing  or  liner  on  the  tail  shaft  would  then  have  been  exposed  to  a  thoioagh 
inspection,  ancl  if  a  defect  existed  it  would  in  all  probability  have  been  discovered. 

12.  Having  regard  to  the  wearing  down  of  the  lignum-vitas  in  the  bush,  was  it  suf- 
ficiently examined  thereafter  f 

Having  regard  to  the  statement  that  this  ship  was  to  be  docked  within  two  months 
in  accordance  with  the  requirements  of  the  Board  of  Trade,  we  are  of  opinion  that 
the  opportunity  that  would  have  thus  been  afforded  for  further  examination  would 
have  been  sufficient. 

13.  Was  it  possible,  either  by  observation  or  sound,  to  have  discovered  when  the 
engines  were  working  that  the  after  bearing  of  the  propeller  shaft  was  worn  down  t 

It  was  not  possible  to  discover  by  observation,  when  the  engines  were  runniuj^  at 
sea,  that  the  after  bearing  of  the  propeller  shaft  had  worn  down :  but  we  would  ob- 
serve that  when  a  propeller  becomes  loose  on  its  shaft,  or  the  propeller  shaft  becomes 
loose  in  its  bearings,  it  generally  gives  unmistakable  notice  of  its  condition  (by 
sound)  to  those  who  may  happen  to  be  in  any  near  proximity  to  that  portion  of  the 
ship  to  which  it  is  attached. 

14.  What  was  the  cause  of  the  casualty  T 

We  are  of  opinion  that  the  primary  cause  of  the  casualty  was  the  extraordinary 
wearing  down  of  the  bearing  of  the  bracket  which  supported  the  extreme  end  of  the 
propeller  shaft,  by  which  that  end  had  dropped  from  its  original  and  proper  position 
about  7  inches;  that  this  bearing  down  of  the  after  end,  its  distance  (about  50  feet) 
from  its  nearest  support  in  the  stern  tube,  coupled  with  the  weight  of  the  propeller 
and  of  the  shaft  itself,  produced  a  bending  effect  on  the  shaft  at  its  forward  support, 
coexistent  with  each  revolution  of  the  engine;  that  this  had  probably  produced 
rupture  of  the  external  surface  which  gradually  extended  inwardly,  and  finally  to 
total  fracture  of  the  shaft :  that  the  engine,  being  thus  relieved  .from  all  resistance 
beyond  the  friction  of  its  own  moving  parts,  would  almost  instantaneously  have 
acquired  a  greatly  accelerated  velocity,  the  result  of  which  was  probably  sufficient, 
by  the  additional  strains  on  the  various  connections,  to  diminish  the  clearance 
allowed  between  the  piston  and  cylinder  cover  of  the  low-pressure  engine  at  the  top 
end  of  its  stroke;  that  the  cover  was  struck  by  the  piston  and  moved  off,  the  piston 
probably  broken  up  in  the  act,  the  cylinder  torn  asunder,  the  condenser  seriously 
broken,  and  the  destruction  of  the  various  other  parts  rapidly  accomplished.  As  to 
the  cause  of  the  wearing  down  of  the  after  bearing  of  the  propeller  shaft,  eonsidera- 
ble  difference  of  opinion  appeared  to  exist.  This  wearing  was  of  an  abnormal  char- 
acter and  of  infrequent  occurrence;  generally  it  may  be  said  to  have  been  attributed 
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to  two  distiiMst  oaasee,  one  being  that  the  gnn-inetal  casing  or  liner  of  the  shaft  had 
barst  throngh,  being  in  a  state  of  excessive  tension.  The  other  caose  snggested  was 
that  ashee,  which  had  been  more  frequently  thrown  overboard  on  the  starboard  side 
than  on  the  port,  had  got  into  the  bearing  and  set  np  the  action  that  led  to  this  wear, 
bat  there  is  scarcely  a  steamship  running  whose  outer  shaft  bearings  are  not  subject 
to  the  conditions  that  may  be  supposed  to  arise  through  ashes  or  other  debi-is  from 
the  ship.  What  seems  to  have  occurred  is  that  from  some  canse  or  other  the  water- 
ways in  the  llgnnm>vit£D  strips  became  choked  or  were  insufficient  for  the  passage  of 
water;  that  the  friction  which  generated  soon  destroyed  the  lignum- vitae ;  that  the 
metal  casing  of  the  shaft  and  the  bush  being  brought  in  contact,  heat  was  further 
developed  sufficient  to  brealc  np  the  metal  casing  of  the  shaft — the  fragments  of  yrhloh 
found  in  the  outer  protecting  case  of  the  shaft  presented  the  appearance  of  metal 
that  had  been  broken  while  hot— and  that  the  high  temperature  of  the  rubbing  sur- 
faces of  the  shaft  and  its  bearing  caused  the  extraordinary  wear  that  followed. 

15.  What  was  the  cause  of  the  water  finding  its  way  into  the  engine-room  and  other 
compartments  t 

The  cause  of  the  water  finding  its  way  into  the  engine-rooms  and  other  compart- 
ments was  that  in  the  break-up  of  the  engine  a  large  portion  of  the  low- pressure 
cylinder  fell  or  was  driven  against  the  condenser,  tearing  away  a  considerable  portion 
of  its  body,  tube-plates,  and  tubes,  and  thereby  opening  a  large  communication  with 
the  sea;  through  this  opening  the  water  rushed  in  in  such  volume  tliat  before  any  of 
the  inlets  to  circulating  pumps  could  be  closed  th^y  became  covered  by  the  water 
and  out  of  reach.  Water  also  passed  in  through  the  sea  connections  of  the  auxiliary 
condenser,  and  as  previously  described  the  water  passed  into  the  port  engine-room 
through  the  dynamo-room,  bulkhead  doors,  the  injured  bulkhead  of  this  compart- 
ment, and  through  the  apertures  broken  through  the  middle  line  bulkhead  by  the 
mptnred  machinery,  and  at  No.  10  by  the  iujury  to  the  forward  bulkhead  of  that  com- 
partment, into  Nos.  11  and  12  by  serious  injury  to  the  valve  box  of  the  pumps  in  the 
engine-room,  which  were  in  connection  with  these  compartments. 

16.  Was  the  bulkhead  forward  of  the  engine-room  weakened  by  cutting  away  the 
lower  portions  of  two  of  the  stiifeners ;  did  it  leak  or  bulge  after  the  casualty ;  and 
was  the  shoring  necessary  in  order  to  insure  its  safety  f  • 

We  do  not  consider  that  the  cutting  away  of  a  lower  portion  of  a  stiffener  on  each 
side  of  the  forward  bulkhead  of  the  engine-room  materially  weakened  it,  as  the  aper- 
tures cut  were  made  good  by  substantial  plate  doors  bolted  thereto.  The  bulkhead, 
it  was  st>ated,  did  not  leak ;  some  slight  bulging  was  said  to  have  shown,  but  we  do 
not  consider  that  shoring  would  have  been  necessary  to  insure  its  safety. 

17.  Would  it  be  desirable  in  future  that  the  large  sea  connections  should  be  capable 
of  being  closed  from  the  main  or  upper  deck? 

We  certainly  consider  it  desirable  that  suitable  means  should  be  provided  by  which 
the  main  sea  connections,  such  as  inlets  and  discharges  for  the  circulating  water  of 
the  condensers,  and  the  main  steam  stop- valves  of  the  engines,  could  be  closed  from 
some  convenient  position  on  the  main  deck  exterior  to  the  engine-rooms. 

16.  Have  the  Court  any  suggestions  or  observations  to  offer  which  in  their  opinion 
might  tend  to  obviate  casualties  of  a  similar  nature  in  the  future  T 

It  will  be  readily  understood  that  after  the  practically  unanimous  testimony  of  emi- 
nent anthorities  of  the  Board  of  Trade  and  of  Lloyd's  surveyors  and  various  experts 
who  have  been  called  during  this  inquiry  as  to  the  strength,  completeness,  and  effi- 
ciency in  ail  respects  of  this  ship  for  the  service  for  which  she  was  specially  designed 
and  constructed,  the  Court  does  not  consider  itself  in  a  position  to  offer  many  sugges- 
tions or  observations  thereon.  We  may  observe  that  during  the  course  of  this  inquiry, 
we  had  evidence  that  even  if  some  of  the  forward  compartments  of  this  ship  had 
been  filled  with  water  in  addition  to  those  already  filled  aft,  she  would  still  have  had 
a  fair  amount  of  freeboard,  and  have  been  able  to  float  under  the  circumstances,  her 
Biean  draught  pjf  water  on  arrival  at  Queenstown  being  only  8  inches  or  9  inches  more 
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n  wbeD  abe  left  New  York.  We  are  of  opioioD,  having  regard  to  the  trjiog  or- 
I  through  which  she  passed,  tbat  she  has  proved  herself  Co  be  ooeof  the  finest  Mid 
«t  vewels  ia  the  meroantlle  marine.  The  Coort  woald  snggeat  that  it  is  rery  de- 
lile  that  a  reoll]'  effioleot.  and  tmatworthf  governor  of  the  most  approved  form 
uld  be  fitted  to  each  engine  and  driven  hj  the  main  shaft.  It  should  be  connected 
lai table  means  to  the  main  sUum  valve,  and  such  other  valves  as  may  he  direotlj 
otod  iu  controlliug  the  speed  of  the  engines,  and  it  should  sever  be  disconnected 
n  the  engines  or  tfarona  out  of  action  while  they  were  rnnning.  Sach  a  fitting 
■Id  obviate,  if  not  entirely  prevent,  a  serious  oasualtj'  in  case  of  shaft  fracture  or 
ioes  racing  from  any  other  cause. 

he  Conrt  has  been  informed  that  only  the  bulkheads  of  the  extreme  forvard  and 
reme  after  eoiupartments  of  this  ship  bad  been  tested  nith  water  pressure,  and 
I  this  is  the  usual  practice.  The  Court  would,  however,  suggest  the  desirability 
.11  so-called  water-tight  bulkheads  being  tested  with  water  up  to  a  certain  beitcbt 
f  orlop  deck),  not  by  filling  the  compartments  with  water  as  appeared  to  be  in 
minds  of  some  of  the  witaeMes,  nor  even  to  test  the  strength  of  the  bulkheads, 
to  test  their  water- tig  li  to  ess,  and  we  are  of  opinion  that  this  could  be  effected 
bout  mncb  inconvenience  or  additional  expense  by  the  use  of  a  hose-jet,  and  by 
ning  water  up  to  the  height  mentioned.  With  reference  to  the  snpportd  for  the 
board  lengths  of  propeller  shafting  in  large  and  flut  ships  generally,  it  is  not  in- 
led  to 'make  aoy  observation;  of  an  adverse  character  on  tbaC  provided  in  the 
1 0/  Pari*,  which  was  no  doubt  suQlcient  so  long  as  the  after  bearing  continued  in 
irmal  condition  ;  but  in  view  of  the  cooaiderabiy  increased  length  of  these  shafts 
ecenlly  constructed  fast  sbips,  and  the  posaitiiltty,  happily  very  unusual,  ofasim- 
wearingdowD  of  the  end  ortbo  bearing,  and  from  which  there  is  no  immnuity, 
itu  re  of  the  abaft,  with  correapoudiDgileatracliou  of  the  engine  and  its  consequences, 
lid  in  all  probability  take  place.  The  Court  would,  therefore,  snggest  that  this  is 
iiettion  of  sofflcient  importance  to  deserve  the  careful  consideration  of  naval  arcb- 
ts  and  engineers.  The  Court  would  snggestlhedesirability  of  isolating  each  water- 
it  compartment  from  others  as  far  as  possible ;  but  having  regard  to  the  conven- 
M  and  advantage  of  steam  pumping  power  aa  compared  with  manual,  the  Court  is 
pinion  that  where  it  is  applied  to  the  varioua  compartments  in  the  ship  by  oonneo- 
is  with  pnmps  in  the  engine-rooms,  an i table  means  should  be  provided  for  closing 
.  opening  these  connections  from  the  main  deck.  Before  closing  ottr  remarks  on  this 
»,  the  CoOrt  desires  to  rofer  to  the  admirable  mauuei  in  which  the  captain  and 
k  officers,  the  chief  eugineer  and  bis  assistants,  nnd  the  crew  generally,  performed 
ir  dnties,  and  conducted  themselves  in  the  trying  position  they  wenplaced  in  after 
I  casualty.  The  Court  is  of  opinion  that  this  was  in  a  great  measare  the  canse  of 
caluiness  and  confidence  exhibited  by  the  passengers,  and  of  their  general  praise- 
'thy  condnct  under  circumstauces  not  devoid  of  peril.  And  further  the  Court 
lies  to  say  that  during  this  inquiry  tboy  have  received  every  assistance  from  aU 
ties  concerned  to  arrive  at  the  conclusions  embodied  in  this  report. 

REPUBS  TO  KACHINEBT  OF  THE  S.  S.  CITI  Or  P1KI8. 

.a  tills  conitectioo,  the  following  extracts  from  Engineering,  May  8, 
>1,  coDcerniDg  the  new  macbiaer^',  recently  completed  and  tried,  are 
interest ; 

he  laman  liner  Citg  of  Parii  has  bad  a  new  engine  fitted  on  board  In  lien  of  that 
ich  unfortunately  broke  down  oa  the  Atlantic  a  year  ago  as  a  oousequeuee  of  the 
kking  ot  the  shaft,  and  at  the  eud  of  last  week  she  went  on  speed  trials  with  r»- 
A  which  promise  much  for  the  future.  >  •  *  The  new  main  engines  are  ol 
etly  the  same  design  as  those  oTJgiually  fitted  into  the  vessel.  Indeed,  many  ol 
parts,  wkioh,  on  being  tested,  were  found  to  be  tborougbly  good,  have  again  beei 
il.    Of  the  bigh-pressare  engine  tbeie  were  found  suitable  for  nse  the  pislou,  pis- 
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'ton-rod,  eoonectiag-rod,  eccentriofi,  ecoentric-rods,  valve  motion,  atrpnmp  lever  and 
air  pump  complete^  aoleplate,  and  one  of  the  supporting  coliinins;  and  of  the  inter- 
mediate engine  tlie  piston-rod,  connecting-rod,  eccentrics  and  valve  motion,  with  one 
colamn.  The  low-pressure  engine  (which  first  gave  way)  iff  entirely  new,  but  as  we 
JiAve  already  indicated,  is  of  the  same  design,  the  old  patterns  having  been  utilised. 
The  shafting  is  new  from  end  to  end.  It  is  of  the  same  diameter  as  formerly,  the 
crank  being  20^  inches  with  a  hole  31  inches  diameter  through  the  pins,  which  are  21 
inches.  The  crank-shaft  is  made  in  three  interchangeable  pieces,  which  are  11  feet  6 
inches  long.  The  thrust  shaft  is  16  feet  9  inches  long  with  a  diameter  of  19|  Inches 
and  20^  inches  between  the  collars.  There  are  tliroe  tunnel  shafts  22  feet  9  inches 
long  and  19^  inches  in  diameter.  The  tnbe  shaft  is  44  feet  6  inches  long.  All  the 
shafts  are  made  of  Vickers  steel. 

The  shaft  bearing  in  the  after  bracket  has  been  lengthened  by  9  inches,  making  it 
7  feet  in  length,  notwithstanding  that  the  Court  considered  that  formerly  it  was  suf- 
ficient. A  change  has  been  made  in  the  method  of  packing  the  lignnni-vitsB.  •  There 
ia  a  strip  of  brass  between  each  of  the  lignnm-vitie  strips,  and  the  wood  is  placed 
-with  the  grain  end-on  against  the  shaft.  This  is  instead  of  the  system  formerly  em- 
ployed, that  adopted  in  the  Admiralty,  of  putting  in  lignum- vitee  staves.  Indeed^ 
the  method  of  packing  now  employed  is  a  recurrence  to  former  practice,  Fenn's  orig- 
inal design  being  adopted.  As  an  evidence  that  it  must  have  been  extraordinary  cir- 
cnmstances  which  caused  the  collapse  of  the  bearing  of  the  starboard  engine  in  the 
Citjf  of  Paris  last  year,  it  is  worth  noting  that,  on  the  City  of  Keio  York  being  docked 
the  other  day  and  her  bearings  examined,  it  was  found  that  neither  the  port  nor  star- 
board bearing  had  worn  to  any  appreciable  extent  after  eleven  voyages.  Besides, 
the  bearing  of  the  port  shaft  of  the  City  of  Paris  showed  no  wear,  and  these  three 
bearings  were  of  the  same  construction  as  that  which  so  completely  failed  after  only 
one  voyage. 

To  enable  the  exact  level  of  the  tube  shaft  to  be  ascertainedi  the  idea  of  the  sound- 
ing lead  has  been  borrowed.  Through  the  counter  of  the  ship,  at  a  point  immedi- 
ately in  line  with  the  tube  carrying  the  shaft,  a  hole  has  been  bored  and  lined  with  a 
brass  tube.  Through  this  tube  there  is  passed  an  iron  tnbe,  made  up  of  suitable 
lengths  screwed  together  as  they  pass  through  the  hole,  and  these  are  dropped  into  a 
enp  in  the  A-frame  or  propeller  bracket.  This  cup  allows  direct  communication  with 
the  shaft,  and  the  rod  is  thus  brought  into  contact  with  the  top  of  the  shaft.  The 
length  of  the  brass  rod,  which  is  rigid,  indicates  on  a  gauge  whether  the  shaft  has 
dropped  even  to  the  extent  of  the  sixty-fourth  part  of  an  inch.  Thus  it  is  possible  to 
ascertain  if  there  is  any  wearing  of  a  shaft  while  the  vessel  is  at  sea  or  in  harbour. 
This  arrangement,  it  may  be  added,  is  now  at  work  on  the  City  of  New  Torky  the  sim- 
ple appliance  having  been  introduced  at  the  opening  of  last  season. 

There  has  been  fitted  to  the  main  engines  a  device  which  controls  the  engines  and 
stops  them  whem  they  exceed  a  fixed  number  of  revolutions.  »  •  «  In  the 
Irish  Sea  on  Saturday  last  this  controlling  gear  was  put  in  operation,  being  arranged 
to  stop  the  engines  at  80  revolutions,  and  on  the  speed  being  intentionally  accelerateil 
the  gear  did  its  work  quickly  and  efiectively. 

The  changes  in  the  boiler  arrangements  necessitated  by  the  substitu- 
tion of  Howden's  closed  ash-pit  system  of  forced  draft  for  the  closed  fire- 
room  system  formerly  used,  are  described  in  the  notes  on  Forced  Draft 

SHAFT-BE  A  RINGS. 
THE  ACCIDEBTT  TO  H.  M.  S.  AKSOIT. 

Serions  defects  were  discovered  in  the  shafting  of  the  first-class  bat- 
^e-sbip  Anson  when  that  vessel  was  docked  at  Devonport,  after  the 
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ner  tBinfearrm  of  1890.  The  fonowing  extract  relsting  to  the 
er  is  from  Ibe  London  Tiwut,  September  5, 1890: 

Uriaj  the  mm  erf  the  ehief  engincVT'i  departmcBt  wmt  into  tbe  dock  tat  the 
■eofesaaiiDiagtbe  Jwra'ODder  water  Gtlinj^  sod  diacoveRd  m  defect  riaibr 
nsbim  to  thmt  irUcIi,  it  U  mpposed,  easaed  tbe  diM«t«r  t«~tl>«  wfU-knovn  lixr 
/  PmriM,  Upon  nrnminiDg  the  propeller  and  item  fittioge  on  tbe  ■tariraaid  ad* 
I  foQiid  that  the  ■hip'iihafta  were  defective  aa  regarde  both  coapling  boUaand 
aiae  bearing!.  Two  of  tbe  eonpling  Itolta  were  broken,  while  tbe  otbofa  wav 
lerablj  worn,  and  tbe  ihaftiag  waa  not  in  line  on  tbe  port  aide^  Tbe  iMNipIiDK 
aleo  were  vneb  woni.  Theae  defeela  conld  not  poeaibly  have  been  diacoveiwl 
«  engiae-roam  staff  of  the  abip,  and  had  the;  not  been  fortunately  foond  oat, 
lad  tbe  JmtoH  pn>ee«ded  to  Ma,  there  would  have  been  nriooa  nak  of  tbe  rtMft- 
if  iog  way  and  of  mneb  damage  being  done  to  the  «hip. 

xordiag  to  tbe  Satal  and  Uilitary  Record,  October  2, 1890,  tbene 
its  were  ascribed  '*to  the  bracket  bearings  having  been  impnqteriy 
3  cot  in  tbe  first  instance,  thoa  bringing  an  nndne  strain  npon  tlie 
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Binent  baa  already  beeo  made  on  the  difflcnlty  wbleb  ia  being  experieoeed  in 
jtng  abaft  bearingitor  aofflcieot  dnrabilit;  to  tbe  gonboataof  the  Skmrptko&ltr 
At  NeweaatleKiii-TyDe,  where  the  Karmkall*  and  f  afooiiia  an  building  by 
act,  aimiJar  diUcnltiet  have  made  tbemaelvea  fett,  and  it  ia  stated  that  after 
'going  eit;bt  baoln  briali  the  thniat  and  bracket  bearings  of  the  latter  Teasel 
woni  down  to  tbe  extent  of  -fg  inch.  It  ia  eatlmat«d  that  (he  £alooi>ta  wontd 
covered  alioot  1,000  milea  dnn'og  theae  triali,  and  tbe  eritios  are  aaking  bow 
li  fare  with  these  iLipa  when  they  are  required  to  make  tbe  voyage  to  Aoa- 
.  The  old  ligaom-viUe  bearings  have  been  discarded,  as  it  was  found  tliat  this 
■ial  could  not  resist  thefrictiou  canted  by  tbe  ^eat  number  of  re  volutions  of  tbe 
I,  bat  a  siiuilar  difflcntty  has  been  bithertu  eipurieucHd  willi  the  UKtal  bear. 
Jiat  bave  been  sabatitated  for  the  lifpinru-vitie. 

Xaval  and  Military  Btcord,  .faBtiarjr  15,18!tl. 

AETICEH  FOB  BETICTI.YG  WF.AB  OP  SIIIFT-BBARINCS. 

le  device  adopted  in  tbe  Citg  of  Paris  since  tbe  accident  to  that 
el,  and  flttetl  also  in  the  City  of  New  York,  has  been  already  de- 
■ed.in  connection  with  tbe  now  machinery  oftbe  CilyofParU.  An 
rioal  device  for  the  same  general  purpose  has  been  patented  b^ 
George  Hannah,  of  Brooklyn,  N.  Y.,  which  would  appear  to  merit 
rill  consideration.  In  explanation  of  this  invention,  the  following 
be  qnoted  from  the  specificatioD  {forming  part  of  Letters  Patent 
14{),4il,  dated  March  31, 1891): 

I  Invention  ma;  be  carried  oat  by  mDninginsnlBtedeleotrio  wires,  positive  ai 
ive,  from  tbe  engine-room,  at  which  place  these  wires  wonldbe  connected  wit 
ry  and  inilicator,  and  through  and  under  tlie  joumals  at  tbe  atuSng-boT,  an 
along  the  tube  which  inciuus  tbo  shaft  from  the  point  where  it  goes  ontboan 
)  stuffing-box  Co  where  it  rentsna  tlio  lirackut.  At  this  pnint  the  insulated  wirv* 
d  turn  from  the  IioHinnlal  to  the  perpi^ndioulnr  and  tetminate  with  their  ent' 
|id  lu  (be  brscket-benring,  siiy  aliniit  an  inch  or  goioewbxt  less,  under  its  surfac 
noasing  tube  shoiil^l  liave  u  groove  made  along  its  whole  leuglb,  so  (hat  tbe 
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inmilated  wiree  Trill  rest  in  the  bottom  of  same  and  out  of  reach  of  the  shaft  revolv- 
ing  therein.  In  the  event  of  thehraeket-hearing  wearing  down  that  half-inch|Or 
whatever  distance  the  '^  terminals''  were  set  at,  the  shaft  revolving  would  come  in 
oontactwith  the  wires,  the  insolation  be  speedily  worn  off,  contact  made,  the  circoit 
closed,  and  the  engineer  immediately  notified  by  the  alarm  bell  connected  with  the 
battery  in  the  engine-room. 

JOY'S  '*  ASSISTANT  CYLINDER'^  FOR  MARINE  ENGINES;  LATEST  TYPE. 

The  accompanying  illastration  (PI.  I.)  is  from  Mr.  David  Joy's  paper 
read  before  the  Institution  of  Naval  Architects,  March  20, 1891,  and 
represents  in  section,  in  connection  with  a  slide- valve,  the  latest  and 
most  improved  form  of  "  assistant  cylinder  "  of  bis  invention,  the  re- 
salt  of  experiments  in  this  field  extending  from  the  spring  of  1889  to 
the  present  year.  The  design  illustrated  is  for  the  double-ported  valve 
of  a  low-pressure  cylinder  of  56  inches  diameter,  with  a  valve  travel  of 
6  inches. 

The  purpose  of  the  invention  is  not  to  supplant,  but  to  assist  the 
eccentrics  or  other  valve  gear,  by  relieving  them  of  the  greater  portion 
of  the  work  of  operating  large  valves,  and  so  avoiding  the  great  strains 
commonly  thrown  upon  the  various  parts  of  the  valve  mechanism.  Mr. 
Joy's  paper,  which  may  be  found  in  full  in  Engineering^  April  10, 1891, 
describes  and  illustrates,  in  addition  to  the  form  copied  here,  the  vari- 
ous forms  of  the  invention  which  have  been  tried  at  different  times 
during  the  past  three  years,  and  shows  how  the  present  form  was 
arrived  at.  The  efficiency  of  each  arrangement  was  studied  from  indi- 
cator cards  taken  from  tlie  *^  assistant  c^^linder",  and  alterations  of 
design  were  adopted  accordingrly  as  these  cards  showed  the  direction 
improvement  should  take.  In  addition,  all  changes  were  towards 
greater  simplicity. 

In  the  earliest  form  of  the  invention,  as  applied  in  the  British  torpedo- 
gunboat  Skipjack^  in  1889,  a  separate  valve  was  used  to  effect  the  dis- 
tribution of  the  steam  in  the  '^assistant  cylinder";  this  was  soon 
changed,  however,  so  that  the  piston  became  its  own  valve,  and  in  this 
form  the  appliance  was  fitted  in  the  Ohilian  torpedo-gunboat  Almirante 
Lynch,  Slight  modifications  were  later  made  in  the  design  as  applied 
in  two  other  torpedo-gunboats,  the  Roadies  and  Uspora^  built  by  Messrs. 
Laird  for  the  Argentine  Government,  and  other  small  changes  have 
led  to  the  adoption  of  the  present  arrangement.  In  its  final  form,  the 
piston  is  in  entire  balance,  receiving  steam  all  round  and  exhausting 
all  round ;  the  ports  are  ample  in  area  and  have  ample  cover ;  the 
cylinder  with  all  the  ports  is  the  result  of  one  boring;  and  the  piston 
is  the  result  of  one  turning. 

The  following  is  the  conclusion  of  Mr.  Joy's  paper: 

The  machine  is  made  to  take  the  place  of  the  ordinary  balance  cylinder.  Bat  it 
does  much  more,  as  has  been  seen ;  it  should  take  most  of  the  strain  of  moving  the 
valve  away  ttota  the  ordinary  valve  gear,  so  saving  wear  and  tear  and  the  trouble 
often  given  by  eccentrics.    And  doing  this  it  is  equally  applicable  to  horizontal  en« 


NOTES  ON  MACHINEBT. 

Tbe  fn^ne  Ib  timplicit;  itself,  conaietlDKonly  of  «  cylinder  uidkpiitoD,  the 
locked  OD  t«  the  end  of  the  valve  apiiidte;  ao  there  are  on  loose  parts  toabake 
,  no  ipecial  arraneenieDta  to  make  whicli  ma;  alter  oi  Tory  by  looseness.  Bat 
ston  ilaelf  performs  all  the  foDOtiona  of  dlBtribnting  t^e  steam  and  releasing 
Lhaiut — bat  that  being  bo  the  remark  may  be  made,  then  yon  can  got  no  more 
than  yon  have  "lead";  of  cnaise  that  is  so.  Bnt,  firstly,  we  want  a  good  deal  of 
DrefGoient  "cii«fa[DolnK";  and,  to  pn>videat«amfoTeaoh  driving  stroke,  snfBcient 
iDces  are  allowed  at  each  end  of  the  cylinder  and  in  the  pititon,  to  ailow  of 
to  DM  a  gnnnery  term,  I  may  call  a  "  charge"  of  iteam,  sofBcientby  its  expan- 

0  give  oat  all  power  reqnired,  as  shown  iu  the  diagrams    •     >     ■  , 

iQ  for  the  manipnlatiou  of  the  machine;  on  starting  the  main  engines.  It  isonly 
laiy  to  torn  OD  a  "  whiff "  of  eteaiD,  to  slightly  fill  tbe  eylinder  (so  that  it  beoomes 
rative  hot  ont  obstrnctive),  till  the  main  engines  have  fairly  moveil ;  more  steam 
nitted  SB  the  speed  inoreasee,  till  by  tbe  qniet  of  the  valve  motion  it  is  clear 
:he  aasiatant  cylinder  has  settled  to  work. 

1  system  has  now  been  taken  up  ■  •  >  both  in  this  canntry  and  on  the  Con- 
1,  and  promise*    ■    ■    general  adoption  on  the  class  of  enginee  for  which  it 

BOILERS. 


,e  report  b;  Mr.  Lavington  G.  Fletcber  to  tbe  members  of  the  exec- 
!  committee  of  the  Manchester  Steam-Users'  Agaociation  upon  tbe 
estiDg  and  important  experimente  conducted  for  that  aaaociatioD 
ir  bis  supeivisioD,  to  ascertain  the  effect  ofshowerin^cold  water  on 
lot  furnace  crowns,  has  been  pnblisbed  in  fall  in  Engineerivg,  in  its 
IS  of  JannarySO,  1890,  February  13,  March  6,  March  13,  and  April 
ii9l.  These  experiments  were  aodertaken  witta  the  view  orthrow- 
ight  upon  the  truth  or  faltucy  of  the  widely-accepted  theory  that 
iffect  of  the  iDJectinn  of  cold  feed-water  into  a  boiler  in  which  tbe 
tee  crowns  have  become  red-hot  wonld  be  the  instantaneous  gen- 
on  of  a  volume  of  steam  so  great  that  tbe  safety  valves  would  be 
eqaate  to  release  it  quickly  enongb  to  prevent  explosion. 
I  long  ago  as  1867,  the  Manchester  Steam-Users'  Association  made 
I  experiments  in  this  field  by  injecting  water  into  red-faot  household 
rs  and  found  that  no  explosion  resulted.  It  was  believed  that  sim- 
'esults  voald  attend  a  trial  with  a  steam  boiler  of  larger  size,  since 
ry  wonld  indicate,   from  consideration  of  the  low  specific  heat  of 

that  no  very  great  amount  of  steam  coald  be  generated  by  the  heat 
d  in  farnacc  crowns  even  when  red-hot ;  bnt  in  deference  to  the 

prevalence  of  views  to  tJie  contrary,   it  was  determined  by  the 
>ciation  to  submit  the  vexed  question  to  a  practical  test.    The  cod- 

of  the  experiments  was  intmsted  to  Mr.  Fletcher,  and  the  Assooia- 
has  now  published  his  report  for  the  public  benefit. 
le  boiler  used  was  of  the  ordinary  Lancashire  internally- fired,  two- 
type,  the  fiues  lap-jointed  and  single- riveted,  not  strengthened  by 
I  or  fianged  joints.  It  was  thought  that  this  wonld  afford  a  fairer 
than  a  boiler  of  more  recent  fashion,  having  dues  with  welded 
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longitadinal  joints,  and  8trenj>tbened  circuraferentially  by  flaii<!:ed 
Beams  or  otherwise.  The  length  of  the  boiler  was  27  feet,  9  inches ; 
diameter,  7  feet;  diameter  of  flues,  3  feet ;  thickness  of  shells,  -^  inch ; 
headS;  -^  inch ;  fines,  -^  inch.  The  material  was  iron  throughout. 
The  ends,  back  and  front*  were  strengthened  by  four  gussets  above  the 
flues,  and  by  two  gussets  below  at  the  front,  and  one  at  the  back.  The 
grates  measured  3  feet  in  width  by  6  feet  in  depth.  The  boiler  was  set 
in  the  usual  way  on  two  longitudinal  side- walls,  the  gases  passing  back 
through  the  flues,  then  forward  under  the  boiler,  and  back  along  the 
sides  to  the  chimney.  The  latter  was  72  feet  in  height,  with  a  minimum 
cross-area  of  14  square  feet.  The  cross-area  of  the  flue  leading  from 
the  boiler  to  the  chimney  was  7.57  square  feet.  It  may  be  seen  that 
these  dimensions  were  ample.  A  U-tube  was  connected  to  the  chim- 
ney, 4  feet  6  inches  from  the  ground,  to  show  the  intensity  of  the  drfifb. 

The  boiler  was  fitted  with  two  feed  valves,  2\  inches  in  diameter,  at 
the  front  end,  one  on  each  side,  with  the  center  of  inlet  in  each  case  at 
a  height  of  6  inches  above  the  furnace  crowns.  The  feed  pipes  inside 
the  boiler  were  so  arranged  that  the  feed  could  be  delivered,  in  different 
experiments,  either  back  of  the  fire  grates  as  in  ordinary  practice,  or 
showered  in  jets  upon  the  furnace  crowns  directly  over  the  fire.  Two 
water-ganges  were  arranged,  at  different  heights,  so  as  to  show  the 
water  level  over  a  range  of  from  16  inches  above  the  furnace  crowns  to 
16  inches  below,  the  latter  being  within  2  inches  of  the  level  of  the 
grate-bars.  One  blow  valve  of  2^  inches  diameter  was  fitted,  and  two 
safety  valves  of  3  inches  and  4  inches  diameter  respectively.  Pressure 
was  indicated  by  a  7-inch  dial  pressure-gauge,  reading  to  150  i>ound8, 
fitted  with  a  maximum  tell-tale  finger.  Three  gauge-rods  were  attached 
to  the  crown  of  each  flue,  at  distances,  respectively,  of  4  feet,  6  feet  9 
inches,  and  12  feet  from  the  front  end,  and  were  carried  up  through 
stuffing-boxes  in  the  boiler  shell.  These  were  for  the  purpose  of  ob- 
serving vertical  movement  of  the  flues.  Two  test  taps  were  fitted  to 
the  front  end  of  the  boiler  to  ascertain  the  temperature  of  the  water  at 
different  levels.  Observations  were  made  from  a  \fOoden  hut  or  observ- 
atory, at  a  distance  of  33  feet  from  the  boiler,  properly  protected,  and 
with  suitable  arrangements  within  for  operating  all  the  valves  and 
making  the  observations  with  safety. 

To  render  the  conditions  of  the  experiments  similar  to  those  that 
would  arise  in  practice,  supposing  one  boiler  in  a  battery  of  three  or 
four  to  become  short  6f  water,  and  to  have  the  feed  supply  of  the  entire 
battery  turned  upon  it,  a  feed  pump  was  used  of  such  capacity  as  to  be 
able  to  deliver  in  a  given  time  a  weight  of  water  three  or  four  times 
the  weight  of  steam  that  could  be  generated  by  the  boiler  in  the  same 
time.  In  connection  with  this  pump,  a  measuring  tank  was  fitted,  in 
order  to  ascertain  the  amount  of  water  showered  upon  the  crowns  when 
red-hot 

Preliminary  observations* — Preliminary  observations  not  without  inter- 
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lade  in  getting  ap  steam  for  the  first  experiment.    Tempera- 

DOted  at  intervals  at  the  water  level  aud  at  tbe  bottom  of 
and  exbibitod  sncli  striking  differences,  indicating  circnla- 
*eotive,  that  this  qaeatton  was  afterwards  made  the  snttject 
pendent  series  of  experiments  conducted  by  Hr.  Fletcba 
nbor  of  mill  boilers  of  the  Lancashire  and  Oatloway  types, 

of  which  are  given  in  a  supplementary  appendix  to  his  re- 
I  observations  made  in  the  later  experiments  did  not  differ 
a  those  recorded  in  the  experiments  now  under  consideration, 
hich  may  be  cited  in  illaatration.  When  fires  were  started, 
r  10  inches  over  the  furnace  crowns,  the  temperature  of  the 
le  snrfiice  was  83°  F.,  and  at  the  bottom.TSoF.  Forty-five 
twr,  there  was  a  pressure  of  7  pounds  of  steam,  whilst  the  tem- 
r  the  water  at  the  bottom  had  risen  only  to  89°  F.  Twenty, 
tes  later,  tbe  steam  pressure  was  60  pounds,  and  the  tempera. 
3  bottom  only  103°  F.  The  intensity  of  the  chimney  draft 
s  time  was  -^^  inch  of  water,  and  tbe  temperature  of  the 
aeea,  410°  F.  Some  hogging  of  the  flues  was  observed  in  g«t- 
<am,  amounting  at  the  maximum,  by  the  gauge-rod  13  feet 
'ront  end  of  the  boiler,  to  H  inch  for  one  fine,  aud  ^  inch 
er. 

ent  I. — At  the  beginning  of  this  experiment,  tbe  water  stood 
t  of  8i  iuches'  above  the  furnace  crowns.  Tbe  safety  valves 
)ed  open.  The  blow  valve  was  opened  and  kept  open  for 
I,  until  the  water  was  bronght  down  to  the  level  of  the  far- 
is.  Thcflres  were  then  worked  up  into  good  condition,  after 
Wow  valve  was  again  opened  and  kept  open  until  the  water 
"alien  to  16  inches  t>elow  tbe  furnace  crowns.  This  required 
I.    To  insure  overheating  of  the  bare  crowns  tbe  water  was 

stand  for  5  minutes  longer,  at  the  end  of  which  time,  the  i- 
'  valve  being  left  open,  the  3  inch  valve  was  closed,  and  at 
nstant  the  feed  water,  at  a  temperature  of  62°  F„  was  show- 
ith  furnace  crowns,  immediately  over  tbe  fires,  at  the  rate  of 
set  per  minute.  The  steam  pressure  rose  &«m  6  pounds  to 
in  1}  minutes.  The  injection  of  the  feed  was  kept  on  con- 
and  in  1^  minutes  the  pressure  fell  to  1  pound, 
flit  la. — This  was  a  repetition  of  the  first  experiment,  with 
nee  that  both  safety  valves  were  closed  at  the  instant  the 
nrned  on,  the  water  level  having  been  reduced  an  before  to 
mIow  tbe  furnace  crowns.    The  fires  were  about  7  iuches 

and  bright,  the  dampers  open  wide.  The  steam  pressni 
liunte  from  6  pounds  to  27  ponnds,  after  which  it  gradual 
ed  being  kept  on  continuously.  In  13J  minutes  the  preai 
dnced  to  (i  |)onnds,  and  in  20  minutes  the  water  was  Iwongb 
evel  of  tbe  furuace  crowns  and  the  pressure  had  fallen  to 
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■ 

The  boiler  was  so  thoroughly  heated  at  this  test,  that  two  blisters,  oue 
abont  20  inches  by  9  inches  and  the  other  about  10  inches  by  6  inches, 
were  developed  on  the  crown  of  the  left-hand  flue.  Diagrams  of  the 
movements  of  the  f arnaces,  as  measured  by  the  gauge-rods,  showed  hog- 
ging, as  had  been  observed  in  getting  up  steam,  bat  more  pronounced, 
amounting,  at  the  maximum  to  a  little  more  than  If  inches  at  the  gauge- 
rod  12  inches  from  the  front  end  of  the  boiler. 

On  examining  the  furnaces  after  this  test,  the  plates  were  found  to  be 
severely  sprung  at  each  of  the  circumferential  seams  of  rivets  over  the 
fires.  The  greatest  distortion  wa«  found  by  gauging  at  the  third  cir- 
cumferential seam  of  the  right-hand  flue,  7  feet  6  inches  from  the  front 
end,  the  horizontal  diameter  at  this  point  measuring  3  feet  1^  inches 
and  the  vertical  diameter  2  feet  9f  inches.  This  was  the  full  extent  of 
injury  to  the  boiler. 

Experiment  2. — In  preparation  for  this  experiment  the  crown  plates 
injured  in  the  previous  test  were  taken  out,  re-rolled,  and  riveted  again 
in  place.  The  boiler  was  then  tested  by  hydraulic  pressure  to  100 
X>ounds,  and  proved  tight,  whilst  the  flues  on  being  ganged  showed  no 
moyement. 

It  was  determined  to  repeat  as  nearly  as  possible  in  this  experiment 
the  conditions  of  the  one  preceding,  with  the  difference  that  it  was  to 
be  made  under  a  considerable  pressure.  A  special  device  was  adopted 
for  the  purpose  of  affording  information. as  to  the  condition  of  the  fur- 
nace crowns.  It  was  desired  that  the'feed  should  be  turned  on  at  the 
moment  when  the  crowns  should  be  red-hot  and  upon  the  verge  of  col: 
lapse,  yet  before  collapse  should  have  actually  begun.  With  this  objeot« 
in  view,  to  secure  warning  of  the  overheating  of  the  furnace  crowns,  one 
of  the  three  gauge-rods  fitted  to  each  flue  for  the  observation  of  its  ver- 
tical movements  was  secured  to  the  flue  by  means  of  a  fusible  disc. 
Upon  the  melting  of  this  disc,  a  counterbalance  weight  connected  to  the 
gauge-rod  would  become  released,  and  by  its  fall  would  give  warning 
that  the  time  to  turn  on  the  feed  had  arrived.  In  addition  to  this,  ob- 
servers carefully  watched  the  indications  of  the  other  gange-rods  as 
shown  by  indicators  in  the  observatory. 

The  safety  valves  were  set  at  40  pounds  pressure,  and  were  upon  the 
point  of  blowing  off  at  the  beginning  of  the  experiment,  when  the  water 
was  6  inches  above  the  level  of  the  crowns,  brisk  fires  burning,  and 
dampers  wide  open.  The  blow  valve  was  opened  wide,  and  in  8  min- 
utes the  water  level  was  brought  down  to  15  inches  below  the  fur- 
nace crowns.  The  blow  valve  was  then  closed.  Belying  upon  the  fusi- 
ble discs  to  give  warning  of  overheating,  the  observers  noted  the  indi- 
cations of  the  gauge-rods,  which  showed  a  progressive  hogging  of  the 
flues  as  in  the  previous  experiments,  until  10  minutes  after  the  reduc- 
tion of  the  water  level  to  the  height  of  the  furnace  crowns,  and  6  min- 
ntes  after  its  reduction  to  15  inches  below  the  crowns,  when  a  retrograde 
movement  was  observed  on  the  part  of  the  right-hand  flue,  indicating 
that  it  was  beginning  to  come  down. 
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Tbe  order  was  immediately  given  to  turn  on  tlie  feed,  but  the  valre 
lad  scarcely  been  opened  wlieii  tbe  flue  coll»i)8ed ;  a  large  rent  was 
;Oni  at  the  first  circamfurential  seam,  through  which  the  steam  and 
vater  rushed  with  great  Tiolence.  The  upper  portiou  of  the  bridge 
vail  was  carried  back  through  the  Sue  and  forward  again  through  the 
sxtemal  fiae  aotil  it  reached  tbe  cross-wall  at  the  &ont,  but  the  fire 
loors  were  not  blown  open,  nor  was  tbe  boiler  disturbed  upon  its  set- 
jng.  The  shell  was  uninjured,  and  the  damage  to  the  boiler  was  vir- 
tually confinecl  to  the  one  collapsed  flue.  The  other  flue  was  not  visibly 
Ustorted,  but  gauging  showed  two  belts  of  plating  to  be  bulged  dowu 
ibout  1  inch  at  the  crown.  The  rent  in  the  colltipsed  flue  measured  3 
'eet  on  the  circumference,  with  s  maximum  width  of  1  foot  at  the  mid- 
lie.  It  was  thought  by  tbe  observers  nt  tbe  time,  that  collapse  bad 
)cgnn  before  the  feed  valve  was  opened,  and  the  subsequent  ezperi- 
neuts  would  appear  to  confirm  this  view. 

Examination  of  the  interior  of  the  boiler  disclosed  the  fact  that  the 
usible  discs  had  melted  and  falleu  to  the  bottom  in  the  form  of  sbot, 
>ut  this  had  not  been  indicated  by  the  gauge-rods  to  which  tbey  had 
Mjen  attached,  on  account  of  these  rods  haviug  stuck  in  their  stufEiig- 
)oxes,  the  counterbalance  weights  not  having  been  sulficient  to  over- 
;ome  the  friction  of  the  packing.  This  experiment  was,  therefore,  a 
'uilure,  and  tbe  only  lessou  to  be  learned  from  it  would  appear  to  be, 
kccording  to  Mr,  Fletcher's  report,  that,  iu  some  iuatances  at  least,  a 
tirnace  crown  when  overheated  may  collapse  without  warning,  and  that, 
shen  shorttiess  of  water  occurs  iu  a  boiler,  to  stand  before  a  furnace 
o  haul  tbe  fires,  relyiug  upon  the  gradual  movement  of  the  crown 
o  give  naming  of  collapse,  is  a  very  hazardous  undertaking. 

Experiments  3,  3a,  4,  ia,  S,  5a,  5b,  5c,  6,  and  7. — After  the  damages 
wcasioned  by  the  failure  of  the  experiment  just  described  bad 
)een  repaired,  and  fusible  gauges  of  an  improved  form  had  been 
ittcd  to  the  top  of  the  flues,  a  series  of  progressive  tests  were  ander- 
Aken  upon  somewhat  diflcrent  lines.  It  was  determined  to  lay  bare 
be  furnace  crowns  by  evaporation  instead  of  by  blowing  off  (thus  copy- 
ug  as  closely  as  possible  the  conditions  under  which  shortness  of  water 
vould  occur  in  a  boiler  in  actual  service),  and  to  feel  the  way,  8t«p  by 
itep,  to  the  proper  moment  for  turning  on  the  feed,  in  the  following 
iinimer:  the  water  would  be  brought  dowu  to  the  level  of  the  furnace 
irowus,  and  tbe  fires  kept  burning  briskly  for  5  minutes,  and  then  the 
eed  would  be  turned  on ;  if  no  injury  should  result,  the  experiment 
vould  be  repeated  with  an  interval  of  10  minutes  instead  of  5;  and  ' 
itill  no  injury  should  result,  tbe  interval  would  be  increased  to  15  mi 
ites,  and  so  on. 

It  is  unnecessary  to  detail  all  tbe  experiments  of  this  series.  T 
ast  and  severest  test  was  conducted  in  the  following  manner :  t) 
:afety  valve  having  been  set  at  25  pounds,  the  steam  pressure  wa 
aised  nntU  both  valves  were  blowing,  the  water  standing  9^  iDchi 
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above  the  furnace  crowns.  The  blow  valve  was  tben  opened  and  the 
water  blown  down  to  the  level  of  tUe  crowns,  after  which  the  blow 
valve  was  closed.  To  secaie  the  intensity  of  the  fires  for  as  lou^a 
I>eriod  as  ito^sible,  the  furnaces  were  charged  after  this,  although  the 
water  was  already  begiiining  to  leave  the  crowns ;  the  observers  then 
withdrew  from  the  front  of  the  boiler,  leaving  fires  9  inches  tbicb, 
burning  briskly,  the  dampers  wide  open,  the  draft-gauge  showing  abont 
^  inch  of  water,  steam  pressnre  29^  pounds,  and  both  safety  valves 
blowing  fiercely.  After  33J  mi[)ntcs  from  the  time  at  which  the  water 
had  been  reduced  to  the  level  of  the  furnace  crowns,  the  fusible  gauge 
attached  tj^  the  right-huud  flue  imlicated  that  the  crown  of  this  fine 
was  red-hot.  The  feed  was  immediately  turned  ou,  showering  water  at 
a  temperature  of  00°  F.  directly  upon  the  furnace  crown  at  the  rate  of 
about  1^  cubic  feet  per  minute;  the  water  level  at  the  time  was  3f 
inches  below  the  crown,  so  that  a  strip  of  plating  2L  inches  wide  was 
laid  bare;  the  steam  pressure  was  2>ii  pounds,  the  safety  valves  blow- 
ing freely. 

Upon  turning  on  the  feed,  the  steam  pressure  at  once  began  to  fall, 
and  in  2j  minutes  it  had  fallen  to  26  imunds.  Meanwhile,  2  minut«s 
after  the  feed  hatl  been  turned  on  the  right-band  furnace  crown,  the 
fasiblo  gauge  attached  to  the  other  crown  indicated  that  a  red  heat  had 
been  reached.  On  looking  into  the  furnaces  it  could  be  seen  at  this 
time  that  the  circumferential  seams  over  the  fire  were  leaking  freely. 
The  crowns  of  both  flues  were  discolored  on  the  fire  side,  the  discolor- 
ation in  each  case  being  about  1  foot  iu  width  and  S  or  U  feot  long.  The 
line  of  demarcation  between  the  portion  of  the  flue  which  Lad  been 
overheated  and  that  which  bad  not  was  quite  marked,  the  sides  being 
coated  with  soot  whilst  the  crowns  were  brick-red  in  color  and  quite 
bare.  Examination  of  the  boiler  on  the  following  day  showed  that  the 
overlaps  of  the  first  seven  circumferential  seams  in  each  furnace  were 
sprung  at  the  crown,  but  the  flues  were  virtually  unaltered  in  shape ; 
though  the  right-hand  flue  was  slightly  bulged  in  three  places,  the 
largest  of  these  bulges  being  about  10  inches  by  It  inches,  and  3",-  inch 
deep  in  the  middle. 

3umtnary, — In  summary  and  conclusion,  the  following  extract  from 
Mr.  Fletcher's  rexiort  may  be  quoted: 

The  qaealion  slides  nhetlier  the  eipeijuienta  sbovr  that  in  the  event  ofahoctDeBaof 
wAter  it  woald  be  well  to  titru  on  the  feed  iu  every  case. 

The  fact  that  when  the  feixl  was  showoced  on  to  the  red-hot  farnace  crowna  with 
tl  I  safety  valves  blowing;,  an  in  ex{>eriaieiil  No.  7,  tLere  was  no  rise  of  pressore,  but, 
01  the  coatrsr; ,  a  fall,  woulil  seem  to  shoiv  that  if  tb»  eugine  were  rnnniuf;,  ao  that 
ai  y  small  amount  of  steam  that  might  be  generated  by  the  injection  of  the  feed  would 
bi  carried  off,  the  feed  eould  be  tnrned  on  with  advantage,  as  it  would  tend  to  lower 
tl  -■  preesare,  restore  the  water  level,  and  at  the  same  time  cool  aud  roinvigorate  the 
ft  usee  plates.  This  would  afford  the  attendant  more  time  for  drawing  the  fires,  and 
tt    i»  act  iu  his  protection. 

ju  the  utlier  lituid,  however,  the  faot  that  when  the  feed  was  ahowored  on  to  the 
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orownB  with  one  safety  valve  seated  aailtbe  other  open,  aain  experiment  He. 
reM^ie  rose  in  li  minnteg  from  6  poueilit  to  12  pouiu's,  aod  wbeu  tbefoedwM 
9d  on  to  the  furnace  crowns  vith  tbe  safety  valves  aeated,  as  in  experinieiit 

and  thus  with  the  ateam  bottled  up,  the  pressuie  rose  in  tbree-foorths  of  • 
from  6  poutide  to  '27  pounds,  angg^Bte  the  queation  whetherif  the  engine  weie 
g  and  the  faroace  crowns  red-but,  the  injection  of  the  feed  might  not  eanee  • 
)reaiinreofM>me  10  pounds  «r  ^Opounds,  and  whetbcrtbiB  rise  of  presanre  might 
tuBlcient  to  tarn  the  scale  and  cause  the  furnace  crowns  to  collapse,  thongb  it 
lot  lead  to  the  rending  or  displaceuient  of  tbe  sbell. 

)1y  to  this  it  may  be  pointed  out  that  in  the  experimental  bailer,  wben  the 
B  waa  raised  from  6  pounds  Ut  12  pounds  in  oue  case  sod  from  6  pounds  to  27 

in  another,  the  feed  waa  uot  injected  through  a  single  ordinary  dispersion 
one  aide  ut  tbu  boiler,  uud  boliiud  the  firebridge,  an  in  general  practioe,  but 
)  two  specially  ouutrived  experimeutal  disperaiuu  pipes  wbich  injeoted  the 
ectly  Dpou  both  furuooe  crowns  just  over  the  flro.  The  oases,  therefore,  are  by 
us  parallel,  while  if  tbe  precaution  wore  taken  to  ease  the  safety  valves  bo  as 
!  them  to  blow  freely  and  slightly  rednce  tlic  prsMure  before  tnrniug  on  the 
id  if  tbefaed  dispersion  pipe  were  made  luug  enough  to  extend  well  back 

the  firebridge,  an  arrangement  wbich  is  recommeuded  for  general  ftdop- 
e  probability  of  any  Increase  of  pressure  on  the  injection  of  the  feed  would 

remote. 

e  eaute  time,  however,  it  is  thought  that  the  eiporiments  bardly  allow  of  a 
1  opinion  being  formed  on  this  point,  and  that  further  experiments  would  be 
ry  before  this  could  be  done. 

I  experiments  clearly  pnt  to  the  rent  tbe  generally  entertained  opinion  that 
ing  cold  water  on  to  red-hot  furnace  crowns  would  cnase  the  "  instantaneous 
gement  of  an  iuimense  volume  of  steam",  which  would  act  "  like  gnnpow- 
verpowering  tbe  safety  valvee,  however  efficient,  tearing  the  enter shelloftlM 
i>  pieces,  and  borliag  the  fraguieute  to  a  oonsUlerablH  distance.  Yet  Ihew 
a  have  been  repeated  agaiu  and  agnin  ;  the  oredeaoe  they  have  obtained  bas 
mnch  to  mystify  tbe  snbjeot  of  steam  boiler  explosions,  and  by  leading  astray 
e  trne  cause,  to  perpetuate  the  reenrrenee  of  these  diaaateta. 

SERVE'S  PATENT  BIBBED  BOILER-TUBES. 
TItlALS  IT  ITUB  WOKKS,  BBEPFIELD,  GKOLIND. 

Serve  boiler-tabe,  differing  from  tbe  ordinary  boiler-tabe  in  hav- 
the  inside  a  number  of  longitudinal  ribs  (eight,  as  maonfiictared) 
led  to  iucreaae  the  eflicieucy  of  the  tube  beating  surface  by  eipos- 
ditional  heat-transniittiug  surface  to  theprodactsof  vombostion, 
leu  takea  up  by  the  firm  of  John  Brown  &  Go^  Limited,  Sheffield, 
otors  of  the  Atlas  Works.  This  boiler-tube  bas  been  in  tiae  to  a 
1  extent  since  1886,  but  nas  at  first  mannfactured  only  in  brass 
■pper.  A  series  of  comparative  trials  with  brass  tubes  was  made 
the  direction  of  the  French  naval  authorities  at  Brest,  Fru)<  ;, 
rember  and  December,  18SS,  wbich  showed  an  average  gtun  n 
ny,  measured  in  evaporation  per  pound  of  coal,  in  favor  of  1  e 
brass  tubes  over  plain  brass  tubes,  of  14.75  per  cent,  with  nata  d 
and  ld.9  per  cent,  with  forced  draft  The  tubes  are  now  man  i- 
Bd  in  brass,  copper,  and  steel,  the  mcchauical  difficulties  wbi  h 
b  prevented  the  adoption  of  the  latter  metal  having  bceu  ov<  :- 
A  series  of  trials  of  steel  tubes  of  this  patent  was  carried  out  it 
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the  Atlas  Works,  October  21,  22,  23,  and  24, 1890,  a  namber  of  engin- 
eers, including  representatives  of  Lloyd's,,  the  British  Admiralty,  and 
various  foreign  governments,  having  been  invited  to  be  present  and 
check  the  results. 

The  boilers  used  in  the  trials  were  two  single-ended  marine  boilers  of 
the  common  return  tubular  type,  exactly  alike  with  the  exception  of  the 
tubes,  boiler  No.  1  being  fitted  with  Serve  tubes,  and  No.  2  with  plain 
tubes.  The  following  are  the  particulars  of  the  boilers,  from  which  it 
may  be  observed  that  the  tube  heating  surface,  as  measured  inside  the 
tubes,  shows  a  considerable  excess  for  boiler  No.  1 : 


Dinneter  of  boUen 

Length  of  boilers. 

Iiiaid«  diameter  of  furnaces  ( two  in  each  trailer) .<•• 

Total  nnmber  of  tubes 

Oalaide  diameter  of  all  tabes 

TliioKness  of  ordinary  tabes ■ 

Number  of  staj  tubes 

Thickness  of  stay  tabes ■ 

Leogth  of  Aumaces  and  of  all  tabes,  inside  of  boiler 

Heating  surikoe  of  each  ordinary  tube 

Heating  surface  of  each  stay  tube 

Total  heating  surface  of  tubes 

Area  of  grate  surface 

Heating  surface  of  famaees 

Heating  aurface  of  oombnstion  chamber 

Total  heating  surface  of  boilers 

Batloof  beating  surface  to  grate  surface »*, 

Total  tube  area  for  passage  of  gases 

Width  of  firebars,  square  bars , 

Distance  between  firebars 

Chimney,  rectangular  section 

Height  of  chimney  from  top  of  combustion  chamber 


No.  1. 


10  feet  6 inches.... 

do : 

2  feet  10|  inches  .. 

12« 

Scinches 

^  inch b.. 

31 


I  inch 

7  feet  6^  inches 

10. 42  square  feet. . . . 

.-.do 

1312. 9  square  feet. . . 

81  square  feet. . . 

136l  6  square  feet 

88  square  feet 

1538. 4  square  feet. . . 

49. 56  to  1 

802. 36  square  inches. 

lincb 

ilnch 

4  feet  by  2  feet 

43  feet  Tinches 


No.  2. 


10  feet  6  incbes. 

do. 
2  feet  lOi  inches. 
126. 

3|  inches, 
iinoh. 
34. 

^inch. 

7  feet  6^  inches. 
5. 95  square  feet. 
5. 45  square  feet. 
732. 7  square  feet. 
31  square  feet 
135. 5  square  feet 
88  square  feet 
966. 2  square  feet 
30. 84  to  1. 
852. 18  square  inches 
1  inch. 
i  inch. 

4  feet  by  2  feet 
43  teet  7  inches. 


Throughout  the  trials  the  coal  used  was  Nixon's  Navigation.  Induced 
draft,  on  the  Martin  system,  was  used  in  all  the  experiments  except  in 
the  natural  draft  trial  of  the  first  day.  No  trouble  was  experienced  at 
any  time  with  either  the  boilers  or  the  tribes.  The  following  is  a  sum- 
mary of  the  trials : 

First  dayj  October  21, 1890. — ^Three  hours'  trial  with  induced  draft,  with 
a  vacuum  in  front-connection  of  1^  inches  of  water. 


Total  coal  burned I>oands.. 

BTAporation, I  hour gallons.. 

Svaporatlon,  1  hoar do 

Evaporation,  li  hours do 

Evaporation,  2  hours do 

Evaporation, 2|  hours do.... 

Evaporation,  3  hours do 


Boiler  No.  1. 
Serve. 

Boiler  No.  2. 
Plain. 

3,808 

4,144 

345 

810 

935 

870 

1,555 

1,405 

2,115 

2,030 

2,615 

2,510 

3,250 

3.100 

\    y 


\ 


I  • 


i; 


r  • 


.  p 


:       r, 

If  t. 


*    s- 
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r  lo  No.  1  STtr  No.  2 

. — ^TUreo  hours'  trial  with  natural  drofL 


Boll«No.L 

Boll 

■1 

1,81(1 

i.aie 
i.ew 

onr 

" 

ComjNiraftre  reialtt. 


ly,  Oct.  22, 1890.— Twelve  hours'  trial  with  induced  dr 
«  to  make  the  coal  consamption  the  same  for  both  b 


BOILER  KO.  1  (8BBVB  TUBES). 


C<»1 

W.t«r 
rM«d. 

Btbiseor 

chlmiiey. 

SteaD 

fesd. 

HtHT,. 

Poundj. 

P™«iU. 

Jn«*M, 

PMtnil*. 

Dtarut. 

1,H8 

a,  BOO 

S.BOB 

0,000 
19.300 

U 

lOi 

i& 

00 

A.va 

M,»00 

11 

01 

6,82* 

00 

e,B3£ 

60.aoo 

11 

00 

7.60* 

08.000 

10 

flo 

8,i00 

7T,M0 

10 

00 

10,410 

OS.  000 

111 

101 

to 

« 

11,  »w 

10S,609 

lOi 

00 

IZ 

11.872 

111.000 

10 

«0 

DOILEK  NO.  2  {PLAIN  TDBES). 


l.SOS 

7.800 

U 
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Pc»auds  of  water  evaporated  per  pound  of  ooal,  at  actual  temperatures 
Ponnde  of  water  evaporated  per  poand  of  coal,  ftrom  and  at  212<=*  F 


No.  2. 

aoa 

10.05 


Per  cent. 

XTaporation.  exoeae  in  No.  lover  No.  2 .'.  11.28 

Grain  in  economy  in  No.  1  over  No.  2 11.34 

Steam  was  blown  off  throagh  the  open  safety  valves  into  the  air;  bat 
the  valves,  of  which  there  were  two  to  each  boiler,  with  openings  of  3i 
inches  diameter,  were  inadequate  to  keep  the  pressure  from  accnmu- 
lating. 

Third  day^  October  23,  1890. — Seven  hoars'  trial  with  induced  draft, 
with  a  vacuum  at  base  of  chimney  of  %  inch  of  water. 
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BOILBB  NO.  1  (SERVE  TTTBES). 
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BOILEB  NO.  2  (PLAIN  TUBES). 
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P<mnds  of  water  evaporated  per  pound  of  coal,  at  actual  temperatures 
Ponnds  of  water  evaporated  per  pound  of  coal,  from  and  at  212^  F 


9.47 
13.08 


No.  2. 


8.19 
9.60 


Per  cent. 

EvaporalAoo,  exoees  in  No.  1  over  No.  2 15.6 

Gain  in  economy  in  Nal  oVerNo.  2 a 16.1 

1538— No.  X 7 
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In  this  trial,  as  in  the  oiie  of  the  previons  day,  the  safety  valree  wen 
pea,  bat  were  iosufficient  to  keep  down  the  steam  pressure. 

Fourth  day,  October  24, 1890. — Seven  and  one-fourth  hours'  trial  with 
iduoed  dratt,  with  a  raonam  at  base  of  chimney  of  g  inch  for  boiler 
To.  1,  and  of  ^  inch  for  boiler  Xo.  2. 

BOILES  ISO.  1  (SSR7X  TUBES). 
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BOILER  NO.  2  (PLAIN  TUBES). 


0,000 

, 

**    . 

08 

li,MO 

*i 

OS 

20,000 

31 

«4 

*■ 

b.*M 

27.100 
33. 6M 

* 

OS 
0{ 

3»,B«0 

31 

OS 

n 

te,400 

' 

03 

CampHTative  reialtt. 


« 

No.  L 

No.  I. 

, 

>.s: 

11. 3» 

RM 

--" 
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During  this  trial,  as  during  those  of  the  two  days  preceding,  the 
afety  valves  were  open  to  the  full  extent.  The  difference  in  the  in- 
ensity  of  the  draft  in  the  two  boilers  was  adopted  with  the  view  of 
qnalizing  in  effect  the  cross-area  through  the  tabes  for  the  passage  trf 
be  products  of  combustion. 

Of  these  trials  as  a  whole  it  may  be  said  that,  whilst  the  results  are 
lOt  as  strikiner  as  in  the  uase  of  the  experiments  condocted  at  Brest 
rith  the  brass  tubes,  a  sufficient  gain  in  economy  was  shown  to  dem- 
nstrate  the  importance  of  the  iuvention. 


S0TE8  OH  HACHIHEEY. 

bforceddraft, ami ,46.43 percent,  with  ^iDCbforc^ed draft, 
erved  that  tbe  total  evaporation  for  16  hours  with  plain 

with  a  draft  of  I  inch  than  with  that  of  i  inch.  It  was 
his  that  the  maximum  evai>oratipe  capacity  of  the  boiler, 
js,  had  been  attained  in  tbe  trials.  This  was  shown  by 
be  at  the  rate  of  8,460  poauds  of  water  in  8  hours,  with  a 
I  of  water.     For  comparison  with  this,  an  additiooal  trial 

tabes  was  tuade  on  Aprit  25,  with  a-  draft  of  1^  inches 
iteam  pressure  standing  at  100  poauds,  and  the  water 
ower  than  in  the  previous  trials.  The  result  of  this  test 
mum  evaporative  capacity  for  8  hours  of  14,000  pounds 
iparisou  of  which  with  the  8,400  pounds  recorded  in  the 
in  tu  bcs,  indicates  an  increase  of  65^  per  cent, 
om  these  trials  that  tbe  eflficieiicy  of  vertical  tube  ear- 
id  by  tbe  adoption  of  the  Serve  tube  in  a  more  marked 
I  horizontal  tube  surface.  Such  a  result  it  would  be 
Jot,  although  the  strikiug  diflereuces  shown  in  the  teste 

be  anticipated. 

BXPGKIEKCE  WrrH    BEBTB    TUBES  AT  SBl. 

g  extract  ia  made  from  an  article  in  the  LondoQ  Marine 
uaiy  1,  1891 : 

eamei  Fhra  jffdtig,  bailt  »nd  engined  hy  the  F«irfleld  Shipbaildiog 
:!:oiupftiiy,Limiteil,  had  tbeboikra  fitted  with  the  "Serve"  tabeafor 
B  aiater  Bbip  id  whioh  plain  tubes  were  fitted  in  tbe  boilers.  Bolh 
3d  out  to  China,  \There  tbej  aie  to  be  regotarly  eugaged  in  tradJDg, 
receding  the  Phra  Ifang.  It  was  antioipated  that  a  favourable  op< 
sncred  for  a  first-olMa  everyday  working  trial,  and  so  it  has  proved, 
rted  to  the  liuildera  of  the  steamers  "  that  the  Serve  tubes  have 
.tisfactorily  tbroiiKhout  tbe  voyage  to  China,  and  have  showa  an 
g  Id  the  coal  bill,'* 

bowever,  Imeu  vurious  ciToumHtancea  wbjoli  render  an  exact  com- 
B  as  to  tbe  actual  perroriuaDoes  of  both  vessel^  the  ownera  prefer 
ng  shall  run  for  three  months  on  bor  vtation  in  China,  ae  against 
lefora  publishiug  a  detailed  report  of  the  exact  eoonoray  derived 

satisfootory  to  Messrs.  John  Brown  &  Co.,  Limited,  to  have  snch 
rt,  confirming  as  it  does  tbe  experience  of  the  Campagnie  GiniraU 
rons,  which  has  Dow  nine  eteamers  coDstantly  trailing,  in  which 
led  with  Herve  tubes — that  the  tubes  involve  no  practical  difflonlty 
and  cause  no  delay  or  annoyance  in  cleaning.  It  has  been  alleged 
rve  tnbea  givinE  out  they  would  be  difilcult  to  "stopper  ",  but  we 
,bU  presbnts  no  difGculty  in  practice,  so  that  8apeiiDt«Ddent  engin- 
I  hesitation  on  that  score  for  delaying  to  give  the  Serve  tnbes  a 

ierve>tulied  boiler  in  ase  at  Sheffield,  we  nndeTatand  that  further  ez- 
int  to  be  made  in  the  direction  of  demonstrating  that  with  bighoo- 
1  Buch  as  the  British  Admiralty  require,  I  he  diameter  of  tbe  tube*, 
le,  can  be  largely  increased  (tbe  form  of  the  tube  providiug  jjreatly 
i)  ioordiT  to  avoid  tbe  ohokingof  tbe  tube  ends  in  the  firebox,  now 
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giviuf^  80  mncli  trouble  in  the  case  of  plain  tnbes  of  small  diameter,  and  that  this  im- 
provement can  be  obtained  whilst  obtaining  as  great  an  evaporation  per  poond  of 
fne]  a9  is  now  the  case  with  small  ordinary  tubes.  Oar  readers  will  see  that  this 
latest  departure  in  boiler-making  promises  to  be  one  of  the  most  important  effected 
in  recent  years. 


COMPARATIVE  TESTS  OF  THE  WARD  BOILER  AND  THE  COWLES  BOILER. 

In  ooQiieGtioii  with  these  tests  and  their  reaalts,  the  following  para- 
graph is  quoted  from  that  portion  of  the  report  of  the  Ohief  of  the  Ba- 
reau  of  Steam  Engineering  for  1890,  referring  to  the  machinery  of  the 
IT.  S.  S.  Monterey f  building  at  San  Francisco : 

As  stated  in  my  last  annnal  report,  the  Bnrean  has  decided,  for  the  purpose  of  di- 
minishing the  machinery  weights,  to  nse.tnbnloas  boilers  for  about  three- fourths  of 
the  boiler-power  of  this  vessel.  Of  the  boilers  offered  for  tests  in  pursuance  of  the 
Department's  advertiseraeot  and  circular  dated  August  2,  1888,  relative  to  coil,  tubu- 
lous,  or  sectional  boilers,  only  two  were  finally  submitted  for  the  prescribed  trials, 
these  being  offered  by  William  Cowles,  of  New  York,  and  Charles  Ward,  of  Charles- 
ton, W.  Va.  The  results  of  the  test  were  in  favor  of  the  boiler  submitted  by  the 
latter,  and  in  consequence  a  contract  was  entered  into  with  Mr.  Ward,  July  15,  18'JO, 
for  four  of  these  boilers  of  a  collective  horse-power  of  4,500  for  the  consideration  of 
160,000.  By  the  terms  of  this  contract  the  boilers  are  to  be  erected  and  fitted  on 
board  the  Monterey  within  ten  months  from  the  date  of  contract. 

The  final  report  of  the  Board  was  submitted  May  23, 1890,  bnt  the  re- 
sults were  not  made  public  in  time  to  be  included  in  the  notes  in  Gen- 
eral Information  Series,  No.  IX. 

Detailed  reports  of  all  the  experiments  conducted  by  the  Board  are 
given  in  full  in  the  Beport  of  the  Ohief  of  the  Bureau  of  Steam  Engi- 
neering for  1890.    From  these  the  following  tables  are  taken: 


I 


H 


i     L 


s     ^j 


t?       1 


Reeapiiulatwn  of  the  results  of  the  evaporative  and  calorimeirio  tests  of  the  Ward  boiler  at 

Charleston,  W.  Fa.,  December  18  and  19, 1889. 

[KoTR. — All  weights  areglyen  in  poands  aod  all  temperotarefl  in  degrees  Fahrenheit.] 

TOTAL  QUANTITIES. 

Ihrniion  of  teat,  in  hours,  twoof  twelve  hoars  each 24 

Fnel  (Kattalbargh,  New  Kiver)  coasamed 70, 022 

Refoae  ftom  f uel,  in  dry  ashes,  (last,  and  clinkers 8,389 

Combnslible  oonsamed 06,633 

Water  fed  to  boiler,  by  tank  measarement 461, 864. 6 

Per  cent,  of  the  fuel  in  dry  refaso,  etc 4.84 

AVERAGE  QUANTITIES. 

Temperatnre  of  feed  water,  fi 50. 4 

Temperatnie  of  steam,  by  thermometer 364.83 

Temperatnre  of  nptake 882.83 

Temperatnre  of  atmosphere 72. 48 

Temperature  of  lire-room 76 

Pressure  of  steam  at  boiler,  in  pounds  per  square  inch  above  a  perfect  vacuum,  14.7+  press- 
ure by  gange,  in  pounds,  P 174.4 

Atr  p  ws  toe»  in  inches  of  water .•••...•• •••.. 2 
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Rates  of  oombnstion. 

Amonot  consamed  per  boor : 

Amonnt  conBomed  per  bonr  per  sqnaire  foot  of  grate-surface 

Amoant  ooDiiamed  per  hour  per  wiaare  foot  of  heating  surface 

Yaporizatioii,  in  pounds  of  water. 

Apparent  evaporation,  by  tank  measnrement,  firom  a  temperature  fi  and  un- 
der a  presanro  P 

Equivalent  apparent  evaporation,  from  and  at  2129^  and  under  atmospheric 
pressure  

Actual  evaporation,  into  steam  of  quality  Q,  from  a  temperature  ti  and  un- 
der a  pressure  P 

Equivalent  actual  evaporation,  from  and  at  212^',  and  under  atmospheric  press- 
ure.  

Potential  evaporation,  or  evaporation  had  all  the  heat  obtained  from  fuel 
been  utilised  in  converting  the  water  in  boiler  into  dry  saturated  steam 
from  a  temperature  (i  and  under  a  pressure  P 

Equivalent  potential  evaporation,  from  and  at  212o,  and  under  atmospheric 
pressure 


Pounds  of 
fuel. 


Pounds  of 

com- 
l>ustibie. 


2,1)17.68 

55.  Oo 

1.18 


2.776.38 

52.38 

1.12 


Per  pouud 
of  fuel. 


<L596 
8.035 
5.773 
7.031 

&9f»0 
7.306 


Per  pound 
of  com- 
bustible. 


6.932 
8.443 
6.007 
7.389 

6.304 
7.678 


BecapUulation  of  tke  resalts  of  the  evaporative  and  calorimeirie  teats  of  the  Cowlee  boiler 

at  navi/yardf  New  Yorkf  April  28  and  May  8,  1890. 

[NoTB.— All  weights  are  given  in  pounds  and  sll  temperatures  in  degrees  Fahrenhett.) 

TOTAL  QUAITTITIES. 

I 

Duration  of  test  In  hours 24.16 

Fuel  (George's  Creek)  consumed 45,620 

Refuse  from  fuel,  in  dry  ashes,  dust,  and  clinkers 6,327 

Combustible  consumed 89,203 

Water  fed  to  boiler  by  tank  measurement 280,822.4 

Peroentof  the  fuel  in  dry  refuse,  etc 13.87 

AVERAGE  QUANTITIES. 

Temperature  of  feed  water,  f| 58 

Temperature  of  steam,  by  thermometer 456.05 

Temperature  of  uptake 965.91 

Temperature  of  atmosphere 66l68 

Pressure  of  steam  at  boiler,  in  pounds  per  square  inch  above  a  perfect  vacuum,  14.7+ press- 
ure by  gauge,  in  pounds,  P 174.7 

Air  pressure,  in  Inches  of  water j.  2 


Rates  of  combustion. 

Pounds  of 
fueL 

Pounds  of 

com- 
bustible. 

Amonnt  consumed  per  hour 

1,869.03 

40.19 

.98 

1,627.04 
34.62 

Amonnt  consumed  per  honr  per  square  foot  of  srate  surface 

Amount  consumed  per  hour  per  square  foot  of  heating  surface 

.80 
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VaporixfttloD,  in  pouDdB  of  water. 


Apparent  eTaporatioD,  by  tank  raeasarement,  from  a^tcmperatare  ti  and 

under  a  pressure  P '. 

SquiTslent  apparent  evaporation,  from  and  at  212°,  and  under  atmospberic 

pressure 

Aetna!  evaporation,  into  tteam  of  qnality  Q;  from  atemperatnre  ti  and  under 

aprsssure  P 

EquiTslentactaal  evaporation^  from  and  at212o,  and  under  atmospberic  press- 

nre 

Potential  evaporation,  or  evaporation  bad  all  tbe  beat  obtained  from  fuel 

been  utilixed  in  converting  tbe  water  in  boiler  into  dry  saturated  steam 

from  atemperatnre  ti  and  under  pressare P 

E^aiv^fflit  potential  evaporation,  from  and  at  212^,  and  under  atmospberic 

pressure 4, 


Per  pound 
of  fuel. 


6.158 
7.450 
6.150 
7.450 

6.497 
7.863 


Per  pound 
of  com- 
bustible. 


7.147 
8.650 
7.147 
8.650 

7.543 
9.120 


The  arbitrary  expression,  Q,  used  in  these  tables  to  indicate  the 
quality  of  the  steam,  represents  the  ratio  between  the  amoant  of  heat 
required  to  change  one  pound  of  water  at  the  temperature  of  evapora- 
tion normal  to  the  pressure  in  the  boiler  into  steam  of  the  quality  of 
that  in  the  boiler  and  the  amount  representing  the  latent  heat  of  evapor- 
ation of  dry  saturated  steam  at  the  pressure  in  the  boiler.  In  the  case 
of  moist  steam,  the  percentage  of  moisture  present  may  be  obtained  by 
subtracting  Q  from  unity. 

The  value  of  Q  in  the  case  of  the  Ward  boiler,  as  determined  by  tak- 
ing the  average  of  twenty-four  calorimetric  tests  made  at  intervals  of 
about  one  hour,  was  .875,  and  in  the  case  of  the  Gowles  boiler  1.067 ;  that 
is  to  say,  that,  whilst  the  Gowles  boiler  furnished  superheated  steam,  that 
Irom  the  Ward  boiler  contained  12^  per  cent,  of  moisture. 

The  grate  surface  of  the  Ward  bo.ler  was  53  square  feet,  and  the 
heating  surface  2,473.5  square  feet,  a  ratio  of  1  to  46.7 ;  the  grate  sur- 
fskce  of  the  Gowles  boiler  was  47  square  feet,  and  the  heating  surface 
2,026.75  square  feet,  a  ratio  of  1  to  43.12 ;  the  weights  of  the  boilers  with 
contained  water  were,  respectively,  for  the  Ward  boiler  13.85  tons,  and 
for  the  Gowles  boiler  11.55  tons.  With  the  Ward  boiler  the  closed  fire- 
room  system  of  forced  draft  was  used,  with  the  Gowles  boiler  the  closed 
ash-pit  system. 

The  various  points  to  be  reported  upon  by  the  Board,  as  enumerated 
in  the  original  order  from  the  Secretary  of  the  Navy,  were — 

•  •  *  «  the  evaporative  efficiency,  the  dryness  of  the  steam,  the  weight  of  tbe 
boiler,  the  weight  of  the  contained  water,  the  ease  of  making  repairs,  the  simplicity 
and  interchangeahility  of  parts,  the  space  occnxjied,  the  ease  of  firing  and  regulating 
the  feed,  the  suitability  of  working  in  battery,  the  durability  and  the  capability  of 
long-continued  steaming  without  cleaning. 

The  conclusions  of  the  Board  as  to  the  relative  merits  of  the  two  boilers 
in  these  several  respects,  were  the  following : 

The  evaporative  efficiency  is  based  upon  the  amount  of  water  which,  under  the 
ocfnditiona  of  the  tests,  would  be  fed  to  all  the  boilers  that  the  space  allotted  to  the 
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g  qnantity  being  mnltiplied  b;  Q.     Thin  metbod  diapocHM  of  tb 

ibkry'a  order,  "  the  dryness  of  the  atcam."    We  find  these  valal 

for  the  Wkrd,  and  1.00  for  tlie  Cowlea. 

ita  are  as  Ibe  vatfr  osed  ■«  above,  divided  bj  the  weight  of  » 

'lyi  o*  given  in  onr  report*.    Theae  valnea  we  find  to  be  I.lt: 

)  for  the  Conlee. 

sontkioed  water  is  to  nearly  eimilar  in  both  boilen  that  we  gty 

kocessibilitf,  eoae  of  making  repairs,  and  sioiplioitj  and  iutai 
te,  weoonaidertbat  the  Ward  boiler haaa  considerable  advantag 

We  think  It  scarcely  neceSBarj,  however,  to  carry  any  spai 
ier,  except,  perhaps,  a  manifold  or  two ;  10  ot  15  per  oeot.  of  ^ 
LOTcd  withoDt  materially  affecting  the  econoniy  at  Dataral  drafi 
I  fire-room  prennrc. 
jy  are  eqnal.     For  the  care  of  the  feed,  tbeCowlea  has  a  grea 

Ward.    We  think  ona  man  ooa1d  attend  the  feed  of  the  li 
ly  as  tie  oonid  two  of  the  Ward,  though  fortnnately  the  liabilt^ 
nations  of  water  level  in  the  latter  is  small, 
ork  well  in  battery,  as  both  have  done.    In  "  darabilitj  and  tb 
inaed  ateadting,  witbovt  cleanlns  ",  we  tbiuk  they  are  eqoal. 

resalt  of  the  teste,  it  was  considered  that  the  Wan 
the  better  performanoe. 


and  importaot  test  was  made  at  Soathampton,  Eng 
tnd  September,  1890,  of  the  method  for  the  chemica 
»  water  tor  marine  boilers,  proposed  by  Prof.  Tiviai 
Ro;al  Naval  College,  in  his  valuable  paper  "  On  tbi 
ine  Boiler  iDcmstatioDS  ",  read  at  the  thirtieth  sessioj 
'  Naval  Architects.  The  boiler  used  for  the  purpose 
was  a  crane  boiler  at  the  Naval  Oonstraotioii  Worke 
iced  at  the  disposal  of  Professor  Lewes  by  Hr.  J.  B 
nager  of  the  works.  After  steaming  coutinuonsly  fo 
iter  drawn  from  the  Itchen  half  an  hoar  before  higl 
iod  analysis  showed  that  the  water  was,  to  all  tntent 
I  water  with  the  addition  of  some  mud  in  suspensioii 
into  the  boiler  daring  the  month  having  been  chemi 
le  boiler  was  opened  on  September  18,  in  the  preseno 
}se  interested  in  the  experiment,  and  the  interior  wa 
-feet  order,  with  what  looked  like  "  the  thinnest  possi 
pash." 

'ooess  recommended  by  Professor  Lewes  consists  essen 
die  carbonate  in  the  form  of  powder  to  sea  water  raise* 
t ;  thesodic  carbonate  reacting  upon  thecalcic  salphafa 
ealcic  carbonate  and  sodic  sulphate  are  formed,  tit' 
ecipitates  as  asott  powder,  thelatter  remaining  in  sola 
le  magnesium  salts  are  thrown  down  as  carbonates,  si 
in  solution  only  the  sodium  salts,  sodlc  chloride  aw 
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sodic  Balphate,  neither  of  whioh  begins  to  orfstatlize  oat  at  a  low' 
sataration  tban  between  ^  and  ^.  In  the  practical  a[>pUcation  of  tl 
process  at  Soatbamplon,  the  sea  water  was  pumped,  a  ton  at  a  time,  in 
an  egg-shaped  vessel  called  the  "  precipitator",  after  which  the  "  preoi| 
tator  powder"  vas  added,  atid  exhanst  steam  was  blown  in  to  he 
the  water  noti]  a  pressure  of  from  5  to  10  ponods  was  reached ;  and 
these  circamstaDces  a  bulky  precipitate  of  calcic  and  magneaic  csrbo 
ate  waa  formed,  which  was  easily  got  rid  of  by  filtering  the  water  imd 
prcssare  into  the  hot  well.  It  was  tbond  that  the  reaction  was  faci 
tatetl  by  heating  the  water  to  the  boiling  point  beforo  adding  the  pt 
cipitator  powder,  as  the  deposit  settled  more  qoickly  and  threw  le 
strain  apoD  the  filter. 

The  precipitator  used  was  6  feet  i  Inohes  high  and  3  feet  in  diametf 
holding  one  ton  of  w&ter;  the  time  taken  from  fanning  in  the  sea  wat 
to  its  delivery  into  the  hot  well  was  1^  hours,  so  that  a  precipitator 
this  size  can  be  depended  npon  for  the  preparation  of  at  least  12  toi 
of  water  per  day.  The  prepared  water  has  a  satatation  of  ^,  and  mi 
be  evaporated  with  perfect  safety  to  a  saturation  of  -/;.  It  is  asserti 
that  the  preseoce  of  the  salts  in  this  prepared  water  makes  it  better  I 
use  in  boilers  than  distilled  water,  the  solvent  action  of  which  apt 
metals  is  well  known.  la  expense,  the  system  is  said  to  be  most  sat 
factory,  the  cost  being  only  one-fonrth  that  of  distilling,  and  comps 
ing  favorably  with  the  cost  of  fresh  water  in  many  porte. 

Id  again  referring  to  tliia  subject  of  the  cberaioal  preparation  of  » 
water  for  marine  boilers,  Professor  Lewes  says,  in  bis  recent  paper  i 
"Boiler  Deposits",  read  at  the  last  session  of  the  Institution  of  Hav 
Architects : 

PtofeMOT  Doremas,  of  the  College  of  the  City  of  New  Tork,  proposes  to  nte  toi 
flaoride  ms  s  preoipltkot  for  the  ieale-formlog  oooiUtDonta  of  «ea  water,  aa  a  amal 
weight  U  reqnired,  and  the  action  is  mote  rapid  and  more  perfoot.  The  great  obji 
tion  hu  tip  to  the  preseDt  time  been  its  ooHt,  hat  I  am  iaformed  that  tbig  has  im 
hoen  M)  far  lednoed  m  to  briag  It  within  the  mope  of  extended  oonimercial  ose ;  m 
Bbonld  it  be  oaed  en  a  larger  soale,  the  price  oonid  be  readily  bronght  mnch  lowi 
Profbtir  DoiemtM  claims  that  the  preoipitatlon  of  tbe  ealcinm  and  magaeaium  sa 
take*  place  with  -very  great  rapidity,  that  the  sedimetit  shows  no  tendency  to  ca 
or  adhere  to  the  sides  of  a  hot  vessel,  and  that  it  is  leas  balky  than  the  precipiti 
fonned  by  soda  ash. 

In  preparing  sea  water  Id  the  way  I  have  proposed,  every  pieoantionmnst  be  tak 
to  add  sUghlly  lesa  of  the  pieoipitant  than  la  uecesaary  to  eotlrely  throw  down  t 
calcinm  and  magneslnm  salts,  aa  it  is  manifestly  Impossible  in  practice  to  gns 
agaiDst  small  qnantities  of  sea  water  Snding  their  way  into  the  boiler  either  fn 
leaky  oondensers  or  else  being  fed  in  by  the  engineer  during  some  emergeooy,  and 
nndei  these  oondltions  any  excess  of  the  precipitant  were  present  in  the  boiler 
bulky  preoipltste  woala  be  thrown  down  and  oanse  tronbte,  althongh  it  would  i 
bind  into  a  solid  scale. 

There  is  no  don bt  that,  if  Professor  Doramns  can  so  reduce  the  price  of  sodio  flnorl 
as  to  enable  it  to  be  nsed  for  tbis  parpose,  it  woald  be  of  great  nse,  as  the  flaoii 
undonbtedly  completes  Its  action  oatheeoltsofmagnesinm  and  caloinm  more  rapl^ 
And  thoroaghly  than  tbe  soda  ash,  and  it  wonld  be  easier,  therefore,  to  so  r«gnl) 
the  quantity  added  as  to  remove,  say,  five-sixths  of  the  injDriouH  aonatitoenta  ftl 
Uw  sea  water  withont  allowing  any  preolpitaDt  to  enter  the  boiler. 
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owing  extracts,  referring  to  the  extreme  danger  to  boilera  re- 
)m  the  formation  of  organic  or  oily  deposits  on  heating  snr- 
to  the  best  means  adapted  for  preventing  sach  formations,  are 
)m  the  Tftlaable  article  by  Prof.  Vivian  B.  Lewes,  on  '■  Boiler 
',  read  at  the  last  session  of  the  Institntion  of  Naval  Archi- 
lished  in  Engineering,  May  1, 1891) : 

Dane  wbicb  came  ander  my  notice,  in  nhich  damage  to  bujlera  had  ariaee 
aim,  wu  tbe  oaae  of  a  large  ocean  ateamer,  and  throngb  the  kindneas  of 
chief  aaperiut«ndent  engineer  of  Lloyd's,  I  was  able  to  obtain  nampleaof 
I  all  parts  of  the  boilera,  and  full  partionlars  of  tbe  case.  Tbe  aleamer 
one  trading  batireen  Liverpool  and  Boston,  averaged  twelve  days  on  the 
1  waa  fitted  with  ordinary  componod  euglDBB.  She  bad  three  dooble- 
ra,  with  three  plain  fnmaoea  at  each  end  and  three  combnBtioD  ebambera 
er.  The  furnaces  were  plain  in  one  length  anit  cunneotedat  thebackend 
plates,  being  flanged  tip  inside  tbe  chamber,  whilst  the  ftvnt-end  plate  was 
ards  on  to  the  faroaee  orowns,  The  furnace  arown  was  4  inch  plate,  and 
ittom  plate  \^  inch,  the  working  pressure  being  HO  pounds.  Tbe  boilers 
*e  and  a  half  years  old,  and  have  always  beeu  refilled  with  finsh  water 
if  each  run,  both  at  Boston  and  Liverpool ;  whilst,  as  a  rule,  the  wast«  on 
was  made  ap  by  the  nse  of  about  70  tons  of  fresh  water,  bat  doring  tbe 
sea  water  was  used  for  this  purpose.  Every  fonr  bonrs  whilst  under 
indiof  soda  crystala  were  pnl  in  the  hot-well,  making  about  3  owt.  daring 
e  total  capacity  of  the  boilers  being  abont  81  tons.  For  lubricating  pnr- 
t  seven  plots  per  day  of  valvoline  were  used  in  the  oylinden.  When  in 
ileis  were  allowed  to  oooi  down,  and  the  water  was  mn  off,  and  they  were 
t  with  stiff  bmshes,  and  were  afterwards  slaiced  out  with  a  hose  shortly 
I  refilled  with  fresh  water. 

e  occurred  with  tbe  boilera  nntil  five  voyages  before  the  final  coUapoe, 
of  the  fnmaoes  began  to  creep  in ;  they  were  stiffened  with  rings  and 
Q  the  succeeding  voyages  the  whole  of  the  furnaces  got  out  of  shape  one 
It.  Examination  of  these  boilers  dearly  showed  that  they  had  never  b««Q 
y  scaled,  as  in  parts  of  the  boiler  where  it  would  have  been  impossible  to 
I  to  clear  tbem  out,  no  signs  of  heavy  iDcmstation  were  to  be  found,  and 
of  marks  of  scaling  tools  also  showed  that  they  bad  never  beeu  allowed 
dirty.  On  the  furnace  crowns,  where  they  had  cullapsed,  there  wasonly 
ite  scale,  not  more  than  ^  inch  in  thickness,  whilst  on  the  bottom  of  tbe 
9re  waa  a  brown  oily  deposit  -^  inch  in  tbickness,  which  in  other  parte  lA 
increased  to  between  \  inch  and  i\  inch.  I  obtained  firom  Mr.  Uilton 
;he  thin  scale  from  the  top  fainaces,  and  of  the  deposit  fhiin  various  parts 
r,  and  also  specimens  of  ent-ont  portions  of  tbe  Iniler  plates,  Liverpool 
oline,  and  soda  crystals  pnt  into  feed  water,  and  of  all  these  analysea 

r  plates  were  as  good  as  the  day  they  were  pat  in,  and  showed  no  stmc- 
of  having  undergone  any  change,  whilst  the  analyses  of  the  Liverpool 
.he  soda  crystals  used  showed  that  they  conld  have  taken  no  part  in  tbe 
)h  had  led  to  collapse. 

I.-Val»IfiM. 
in  snalf  ila  gave 
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On  (ttTofDl  examination  of  the  orgsnio  matter  and  oil  pceAent  in  these  deposits,  it 
waa  fonnd  that  qnite  one-half  o(  it  was  "TalTollne"  in  an  anchanged  condition, 
which  had  eolleoted  roand  Biuall  particles  nf  calcic  aiilphate. 

A  conaideration  of  these  analyses,  at  first  sight,  yields  no  clew  a«  to  the  canse  of 
the  collapae,  the  tcale  npoii  tbo  farnace  tops  being  not  only  free  from  oil,  bat  per- 
fecUy  hannleai  both  in  quantity  and  quality ;  bnt  on  going  more  deeply  into  the 
qneotion.  it  ia  evident  that  tbis  soale  can  not  lie  in  the  condition  in  which  it  waa  orig- 
inally^ formed,  as  the  deposits  from  both  top  and  bottom  of  tabea,  from  the  t>ottom  of 
the  furnaces,  and  from  the  shell  of  the  boiler,  are  all  rich  in  oily  matter;  and  it  is 
impoflsible  that,  dnrlng  this  deposition,  the  furnace  tops  conid  have  escaped  whilst 
■U  other  parts  of  the  boiler  beoame  coated  with  it.  Experiments,  however,  reveal 
the  actions  which  hod  been  at  poA  and  led  to  the  fonnation  of  the  deposit,  and  its 
absence  npon  the  injnied  portions  of  the  plates. 

The  pressure  at  whioh  the  boilers  were  worked  waa  80  pounds,  corresponding  to  a 
tempeiatim  of  156  deg.  Cent.,  or  311  deg.  Fohr.,  which  ia  lo  far  below  the  boiliog 
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I  ralToIioe  that  it  waa  evitlent  that  it  hod  not  distilled  otat  in  the  ordi- 
adexperimentawere  made  to  see  if  it  oonld  be  distilled  initeamatB  lown 
A.  retort  oontaintng  ralvoline  waa  carefally  heated  over  »  Band  bath,  ib 
Iwing  aacenained  lij  a  thermometer,  and  ateaui  won  then  blo<!Tii  throogh 
weultthat  at  348deg.  Fahr.,  orlSOdeg.  Cent.,  the  water  beoame  "greaaj" 
commenced  to  pua  over  with  it. 

rimeot  ii,  I  think,  important,  aa  it  ahows  that  in  teatjng  the  eapAbilitiei 
at,  the  fact  that  it  haa  a  boiling  point  well  above  the  teniperatnre  of  the 
^narantee  that  none  of  it  will  find  its  naf  into  the  boiler.  HaTing  tbm 
boiler,  the  minnte  globule*  of  oil,  if  in  great  qaaDtltf,  ooaleace  to  fonn 
L  on  the  mirfaoe  of  tbe  water,  or,  if  preaent  in  amalier  quantitiea,  remxia 
Iropa,  but  show  nO  tendency  to  Bt  nk,  ae,  their  apecilic  gravity  being  .889, 
tier  than  the  water,  and  tbe  diRerence  in  gravity  ia  probably  even  gresta 
iratnre  ezistiog  in  the  boiler. 

)vrever,  they  come  in  contact  with  amall  particles  of  calcic  Hnlph»te  and 
aepkrating  from  tbe  water,  and  sticking  to  theui,  they  gradually  coal 
I  with  acoveriagof  oil,  which  in  time  enables  the  porticlea  tocliog  U>- 
tbe  aurfaoea  which  they  come  in  contact  with.  Tbeae  solid  particle*  of 
nate,  calcic  mlpbate,  Ac,  are  heavier  than  the  water,  and,  aa  the  oil 
■e  and  more  loaded  with  them,  a  point  ie  reached  at  which  they  have  tbe 
I  gravity  aa  the  ivater,  and  then  the  particlaa  rise  and  &II  with  the  con- 
enta  which  are  going  on  in  the  water,  and  stick  to  any  surface  with  which 
1  contact,  in  this  way  dnpositlng  themseWea,  not  aa  in  common  boiler 
a,  where  they  are  chieQy  on  the  upper  Hnifaces,  but  quite  as  much  on  tbe 
if  the  tnbea  aa  on  the  top,  their  position  being  regnlated  by  whether  they 
wet  with  tbe  surEace  wbilat  descending  or  ascending. 
Et  so  formed  is  a  wouderful  non-conduotor  of  heat,  and  also  from  lla  oily 
a  to  prevent  intimate  contact  between  itaslf  and  tbe  water.  On  the  crown 
cea  this  soon  leads  to  overheating  of  the  plates,  and  the  deposit  begina 
e  by  the  heat,  the  lower  layer  in  contact  with  the  hot  plates  giving  off 
s  which  blow  the  greasy  layer,  ordinarily  only  one  Vt  inch  in  thickoeM, 
gy,  leathery  mass  often  i  inch  thick,  wbicb,  beeause  of  its  porosis.  Is  an 
aon-conductot  of  heat  than  before,  and  the  plate  becomes  bented  to  red- 
ling  unable  to  withstand  the  presanre  of  steam,  oollapees.  During  tbe 
'this  overheating,  however,  the  temperature  has  risen  tosnoh  a  point  that 
matter,  oil,  &.c.,  present  in  the  deposit,  burns  away,  or,  more  properly 
distilled  off,  leaving  behind,  as  an  apparently  harmless  deposit,  the  solid 
iod  which  it  had  originaUy  formed, 
posit  is  more  likely  to  be  produced  with  boilera  containing  fresh  or  dia- 

as  the  low  density  of  the  liquid  enables  the  oUy  matter  to  settle  more 
list  with  a  strongly  saline  solution  it   ia  very  donbtful  if  this  sinking 

ever  be  reoobed ;  it  is  evident  also  that,  when  oil  haa  found  ita  way 
erand  iaeansing  a  greasy  scnm  on  the  surface,  the  most  fatal  thing  ttiat 
is  to  blow  off  the  boilers  withont  first  using  the  scum  cooks,  becanae  as 
oks,  so  tbe  scnm  olinga  to  tbe  tops  of  the  furnaces  and  other  auifacee 
it  comes  Id  contact,  and,  on  again  Ailing  up  with  fresh  water,  it  atill  te- 

causing  rapid  collapse. 

narkable  instonoeof  thiais  tobefonnd  in  the  ease  of  a  large  veaael  in  tbe 
e,  in  the  hoilera  of  which  an  oil  scum  had  formed.  The  ship  haviug  to 
lys  at  Gibraltar,  the  engineer  took  the  opportunity  of  blowing  ont  bis 
refilling  with  fresh  water,  with  the  reeulj  that  before  he  hod  been  tea 

steam,  the  whole  of  the  fnmaees  had  come  in. 

lolnt  I  attempted  to  determine  woe  the  effeet  which  these  oily  depoalta 
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bad  in  allairiiig  excesaiTe  dealing  of  the  plates  to  take  place  aud  retarding  the  heat- 
iug  of  the  water.  A  clean  iron  vessel  van  taken,  and  a  kaown  TOlunie  of  irater 
placed  ID  it,  aud  heated  by  aoaiefullyregulatedfiunaen  flame,  the  water  beiug  raised 
to  the  bailing  point  in  ten  minutes;  this  experiment  was  repeated  a  second  time  witli 
the  same  reanlt,  and  tbe  vessel  was  then  lined  with  a  coating  of  deposit  fonnd  iu  the 
bottom  of  the  boilers  wbioh  had  collapsed,  and  rendered  binding  by  admixtnre  with 
A  small  traoe  more  valvoline.  This  coatinn  was  laid  on  -^  inch  in  thickness,  and  tbe 
fonaer  experiment  repeated,  the  same  flame  lieini;  need  and  the  same  Tolnmo  of  water 
taken,  witb  tbo  rosiilt  that  it  took  Qjteen  minates  before  the  boitiog  point  was  reached, 
sbowing  that,  even  if  no  damage  resnlted  to  the  plates  ftom  overheating,  such  a  de- 
posit woald  caase  a  large  increase  in  the  fuel  used. 

In  attempting  to  ascertain  to  what  extent  extra  heating  of  the  plate  took  place  from 
tbia  cause,  I  employed  a  series  of  subatanoes  of  known  igniting  and  melting  poiot, 
raieed  the  water  in  the  various  vessels  to  the  boiling  point,  and  then  brought  the  clean 
bottom  of  the  vessel -in  qniok  contact  with  the  test  substance,  and  tool^the  results  as 
indicating  the  temperature  of  the  exterior  ot  the  plates. 

Leui.     FaliT. 

Clean  vessel Sulphnr  did  not  melt below  115  =  239. 

Coaled  vesMl-.-Sulphur  melted  bot  did  not  inflame above  115  =  239. 

below  250  =4S3, 

Qnn  cotton  ignited above  200  =  393. 

So  that  the  iVth  of  deposit  caased  with  a  slow  heat  a  rise  in  temperature  of  the  plate 
from  under  11!>  deg.  Cent.,  or  339  deg.  Fahr..  to  over  ^00  deg.  Cent.,  or  392  deg.  Faht.  It 
is  Dianifeat,  however,  that  the  fiercer  the  heat  the  more  marked  will  this  overheating 
become,  aud  in  the  uext  series  of  experiments  the  Bunsen  flame  was  replaced  bj  an 
atuiMpherio  blowpipe,  and  the   temperature  attained  tested  iu  the  mme  way  as 

Cent.    Tafar. 

Clean  tcsbsI Snlpbnr  did  not  melt below  115  =  239. 

Coaled  v«iw«l Gnu  cotton  ignites above  300  =  392. 

Tin  melts "      238  =  444.4 

Salphnr  ignites "     250  =  482. 

Lead  melts "     334=633. 

Zinc  mehs  (jnst) "      423  =  703. 4 

Whilst,  on  replacing  the  atmospheric  buruor  bj  an  oxy-coal  gas  dame,  I  fonnd  no 
difflcully  in  fusing  a  hole  in  the  bottom  of  the  vessel,  which  was  madeof  thin  wrought- 
JTon  plates,  showing  that  a  temperature  of  1,500  deg.  Cent.  —2,732  deg.  Fahr.,  had 
been  attained,  and  it  is  therefore  manifSHt  that  witb  the  fierce  heat  existing  in  the 
boiler  fnniaces,  given  an  oily  deposit  only  -i*;  inch  in  thickness,  the  plates  will  read- 
ily be  heated  to  a  temperature  at  which  they  are  totally  unable  to  withstand  a  press- 
ure of  80  pounds  of  steam,  aud  collapse  of  the  furnace  crowus  must  follow. 

The  great  points  to  be  sought  in  a  good  lubricating  oil  are  that  it  shall  he  a  pure 
mineral  oil,  and  that  its  boiling  point  shall  be  well  alrave  any  temperature  likely  to 
be  attained  in  the  cylinder.  Oils  satisfying  these  requirements  can  readily  be  ob- 
tuued,  bat  usen  of  lubricants  must  remember  that,  in  order  to  obtain  tbeni  free 
from  any  constituents  of  dangerously  low  boiling  point,  expensive  processes  have  to 
be  resorted,  to,  which  most  of  necessity  increase  fbe  price  of  the  oil,  and  that  it  ia 
useless  to  expect  to  obtain  a  really  good  lubricant  at  a  low  figure.  The  great  ad- 
vantages of  a  good  mineral  oil  can  not  be  too  strongly  insisted  on,  and  any  lubricant 
eontaining  animal  or  vegetable  oils  to  give  it  body  should  be  unhesitatingly  dis- 

In  conclnsion,  I  will  briefly  recapitulate  tbo  njeans  which  seeui  to  me  beat  adapted 
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preventing  the  foimation  of  the  ilangeroDs  orgaaio  and  ojly  depo«ta  I  fa^ve  « 
ired  ill  tbis  paper,  and  tbeae  are : 

I.  Filtiatiun  of  con ile user  waier  IhcouKh  a  coke  colurau. 
[I.  Free  Dse  of  tbe  scum  cocks. 

[I.  The  nse  of  water  of  coDBiderable  density  rather  than  of  freah  water. 
f.  The  oae  of  para  mineral  oil  lubricants  in  the  smallegt  possible  quantity. 


TAKROWS  TUBULOUS  BOILER. 

Lfter  some  years  of  experimeDtnl  work,  Yarrow  &  Go.  have  intro- 
%d  a  form  of  tabulous  boiler,  which  will  probably  altogether  sai> 
nt  the  boiler  of  locotnotive  type  heretofore  used  ia  the  Yarrow 
pedo-boats.  Tbe  first  of  these  boilers  for  practical  use  was  fitted  in 
lecood-class  Argentine  torpedo-boat  tried  December  23,  1890,  with 
St  satisfactory  resnltfi.  The  boat  is  one  of  several  sapplied  by 
ssrs.  Yarrow  to  the  Argentine  Government,  alike  in  alt  respects 
Kpt  aa  to  tbe  boilers,  tbe  others  being  supplied  with  locomotive  boil- 
.  Tbe  average  speed  of  tbe  other  boats  was  about  17  knots,  wbilst 
I  one  with  the  new  type  of  boiler  made  18.1  knots  onder  precisely 
lilar  conditions. 

rbe  chief  poiut  of  difference  between  this  boiler  and  other  boilers  of 
9  class,  such  as  the  Thoroycroft  boiler,  or  Oowlea  boiler,  is  that  the 
les  are  straight  instead  of  curved.  These  tubes  are  arranged  in  two 
B,  ruuniug  from  two  semi-cylindrical  drnms  at  the  bottom,  between 
inh  tbe  fire-grate  is  situated,  to  a  common  cylindrical  steam  chain- 
'  at  the  top.  Tbe  accompanyiug  cut  (PI.  II.),  copied  fh>m  Engineermg, 
inary  16,  1891,  conveys  a  good  idea  of  the  design.  A  amoke- 
ket  surrounds  tbe  dram  and  tabea;  tbe  products  of  combustion  pass 
in  the  grate  through  the  nests  of  tubes  oo  eitber  side  and  then  to  tbe 
lake  at  the  top.  Tbe  water  level  is  carHed  at  about  half  the  height 
the  upi>er  drum,  so  that  tbe  tops  of  the  tubes  are  always  covered 
h  water.    The  illustration  shows  larger  tubes  fitted  at  the  back  end 

circulation,  but  it  has  been  found  that  these  are  annecessary.  as  on 
ount  of  the  reduction  of  temperature  of  the  products  of  oombnstion 
[Kissing  through  the  neste  of  tubes,  the  water  will  rise  in  the  inner 
les  exposed  to  the  hottest  gases,  and  will  descend  through  the  outer 
les,  whicb  are  not  subjected  to  such  high  temperatures. 
?he  advantages  claimed  for  this  boiler  are  simplicity,  lightness,  and 
.t  it  is  easy  to  repair.  It  may  be  observed  that  the  npper  chamber 
Dade  in  two  parts  bolted  together,  and  that  tbe  lower  tube-sheeto 

bolted  to  the  drums;  by  dividing  tbe  chambers  at  tbe  flanges,  tbe 
light  tubes  become  accessible  for  cleaning.  It  is  reported  that  no 
able  has  been  experienced  from  leaky  tubes  with  this  boiler,  nor 
in  primiiig.  As  to  its  durability  the  makers  are  confident,  having 
I  boilers  of  this  general  type  at  work  experimentally  for  several 
iTs  before  introducing  them  into  service. 
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The  torpedo-boat  already  referred  to,  in  wbicli  this  boiter  was  testi 
in  December  liist,  woa  of  about  15  touu  displacemeat,  tJU  feet  ia  leug 
b;  9  feet  3  ioehea  beam,  with  tripleexpansion  engines  of  about  2. 
I.  U.  P.  The  boiler  for  this  boat  was  6  feet  iu  length,  and  with  an  upp 
vhamber  of  2U  inches  diameter. 


lABROWS  TUBULAR  STAY. 

Hocb  trouble  has  been  ezp^rieooed  in  some  vessels  having  a  namb 
of  locomotive  boilers  groaped  closely  together,  Irom  leakage  of  t] 
water-space  stays,  owing  to  the  sudden  and  great  variations  in  the  t«i 
peratnre  of  the  furnace.  With  tbe  ordinary  riveted  stay  it  is  impost 
bie  to  repair  these  leaks  unless  there  is  sufficient  room  to  allow  wor 
men  to  get  in  between  the  boilers.  Having  this  experience  io  view, 
save  space,  Messrs.  Yarrow  &  Co.  have  introduced  tbe  tubular  sti 
illustrated  in  PI.  II.  (see  Engineering,  November  7, 1890),  which  ia 
designed  that  by  means  of  the  special  tools,  shown  also  in  tbe  ci 
botb  ends  of  the  stay  may  be  secured  in  the  plates  by  an  operator  wor 
ing  inside  the  furnace. 

The  stays  are  of  soft  steel,  and  are  made  with  a  hole  of  two  diai 
eters,  the  larger  of  which  extends  tbe  greater  part  of  the  length,  Tb< 
are  screwed  into  the  plates  in  the  usual  way,  after  which  a  drift  th 
passes  Ireely  through  the  part  of  the  hole  of  larger  diameter  is  used 
ezpaad  the  farther  end  of  the  stay,  where  the  tube  is  of  enialler  dial 
eter;  a  similar  operation  is  performed  with  a  larger  drift  at  the  inn 
end  of  the  stay,  and  thus  both  ends  are  fitted  tightly  into  the  plab 
The  syjstem  of  expanding  stays  into  the  plates  is  considered  preferab 
to  riveting  over  the  ends,  even  when  both  ends  are  accessible,  and 
reported  to  have  been  adopted  iu  the  locomotive  boilers  of  the  Nor 
London  Railway  for  some  years,  tbe  method  employed  differing  on 
&om  that  of  Messrs.  Yarrow  in  having  the  drifting  performed  from  bo 
ends  instead  of  from  one  end  only.  As  illustrative  of  the  strength  o 
tained  by  means  of  this  system,  experiments  have  been  made  wi 
f-inch  plates,  stayed  in  this  way  with  stays  of  1  inch  diameter  over  t 
thread,  spaced  4  inches  apart  between  centres,  which  stood  burstii 
pressures  of  from  1,600  to  1,700  pounds  per  square  inch,  giving  way 
every  case  by  parting  of  the  stay. 


ORLANDO  BROS.'  TUBE-SHEET  EXPANSION-BIHG  FOR  FORCED  DSAF 

This  device  for  preventing  the  starting  of  tubes  in  the  tube-shef 
wben  exposed  to  forced  draft  is  described  in  a  letter  from  Me»s; 
Orlando,  of  Leghorn,  addressed  to  the  editor  of  the  Loudon  Enginei 
and  published  with  theaccompanyin^  illustrations  (PI.  III.)  in  the  issue 
that  paper  of  May  1, 1801.    The  letter  was  called  forth  by  tbe  valual 
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r.  YarroW,  read  before  the  loetltDtioa  of  Naval  Arcfaileota, 
lUStrnctioD  of  Boilers  Adapted  to  Forced  Draaght",  which 
ed  io  The  Engineer,  March  20, 1891. 

ition  prODiiaea  to  prove  of  great  usefalness.  It  has  been 
I  two  forme  showu  in  PL  III.,  wich  most  satisfactory  reealts, 
Orlandpj  in  two  boilers  of  locomotive  tjpe.  The  first  ar- 
|Fig.  1)  was  inteoded  for  ao  experimeDtal  torpedo-boat,  and 
hont  giving  any  troable  with  6  inches  air  preasare  aod  140 
;eam.  A  copper  ring,  |J-8iiaped  in  crose-seotiOD,  was  fitted 
tube  sheet.  In  the  second  arrangement  (Fig.  2),  the  shape 
IF  ring  waa  slightly  changed,  as  shown  in  the  ont.  This  was 
oiler  supplying  steam  to  a  quadrnple-expansion  engine  at  a 
L80  poands,  and  has  been  worked  continaonsly  for  ten  days 
ith  2  or  3  inches  aic  pressnre,  and  subjected  to  namerons 
]  the  fire,  without  the  slightest  leakage  either  in  the  tnbe- 

any  other  parts  of  the  boiler. 

seen  that  this  invention  aims  to  secure,  what  Hr.  Yarrow 
upon  as  a  quality  of  tlie  very  greatest  importance  in  boilers 

foreed  draft,  namely,  elasticity.     Messrs.  Orlando  lay  great 

this  poiuti  Id  their  letter;  they  point  ont  that  there  is  no 
ain  why  torpedo-boat  bmlers  should  leak  with  5  inches  or  6 
7e«snre  whilst  a  common  railway  boiler  will  staud  8  iucbes 
,  except  by  the  consideration  of  the  diO'erence  iu  elasticity 
i  two  types,  the  advantage  in  this  respect  lying  with  the 
er  OD  account  of  the  greater  length  of  its  tubes, 
en  observed  that  leakage  in  tube-sheets  usually  happens 
es  are  allowed  to  ease  down  after  having  been  rapidly  forced, 
iu  the  boilers  are  actually  t>eiug  pushed  to  their  maximum 
i,  which  would  seem  to  indicate  that  the  leakage  is  the  le- 
nuch  of  overheating  of  the  tube  sheets  as  of  a  *< crawling" 
I  due  either  to  distortion  of  the  sheets  or  to  contraction  of 

These  considerations  have  led  to  the  introduction  of  this 
whilst  the  point  referred  to  by  the  Eugineer-in-Ohief  of  the 
y,  in  the  course  of  the  discusaion  of  Mr.  Yarrow's  paper, 
be  lost  sight  of,  that  the  performance  of  a  single  boiler  is 
er  than  the  performance  of  a  group,  the  trials  already  made 
Orlando  indicate  that  the  invention  is  one  of  imjtortaDce. 


^APORATOBj  SBW  TYPE,  AS  FITTED  TO  S.  8.  DAMASCV8. 

upanying  plate  (PI.  I V.)^  gives  two  elevations,  front  and 
end  of  Kirk's  evaporator,  as  fitted  to  the  steamer  Damascui 
I.  Napier  &  Sou,  of  Glasgow,  together  with  a  out  showing  the 
the  evaporator  with  reference  to  the  boilers.  The  design 
)  itself  by  ibseztreuie  simplicity.  Theboilersof  theiTafflOftrwi 


NOTES   ON   MACHINERY. 


118 


are  doable-ended,  with  the  base  of  the  smoke- pipe  nearly  the  same  dis- 
tance from  the  two  ends.  The  evaporator,  cylindrical  and  of  about  the 
same  length  as  the  boilers,  lies  above  and  between  them  in  the  uptake.  The 
attachments  are  only  those  shown  in  the  illustration,  a  gauge  glass,  two 
gauge  cocks,  a  steam  stop  valve,  a  safety  valve,  a  check  valve,  and  a 
blow  valve.  A  manhole  is  provided  for  cleaning,  which  becomes  a  very 
simple  operation,  the  interior  presenting  an  unbroken  cylindrical  sur- 
face. The  pressure  to  be  maintained  may  be  determined  by  setting  the 
safety  valve.  Steam  may  be  delivered  either  to  the  condenser  or  to  the 
L.  P.  valve-chest.  It  has  been  found  on  board  the  Damascus  that  some 
priming  occurs  in  delivering  directly  to  the  condenser,  the  most  efficient 
working  being  obtained  by  delivering  to  the  L.  P.  cylinder,  with  a 
pressure  maintained  in  the  evaporator  of  from  10  to  20  pounds.  The 
evaporator  is  fed  from  the  sea  by  one  of  the  auxiliary  pumps,  and  th^ 
best  results  are  obtained  by  maintaining  a  constant  feed  and  a  constant 
blow ;  it  is  worthy  of  note  that  in  case  of  shortage  of  water  in  the  evap- 
orator, the  comparatively  low  heat  in  the  uptakes  would  not  be  suffi- 
cient to  cause  injury. 

This  evaporator,  after  forty  days^  continuous  service  in  the  DamascuSy 
during  which  time  it  supplied  all  deficiencies  of  feed  to  the  two  double- 
ended  boilers  of  the  vessel,  was  found  to  have  its  water  surface  coated 
with  a  deposit  of  scale  of  about  ^  inch  thickness,  which  was  easily  de- 
tached. The  illustrations  are  copied  from  Annales  Indiistriellesj  February 
15, 1891. 
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MARTIN'S  SYSTEM  OF  IND  UCJEV  DRAFT. 


TBULS  AT  PORTSHOCJTH  DOCKTABD. 

A  series  of  trials  of  Martin's  system  of  induced  draft,  by  means  of 
a  fan  at  the  base  of  the  smoke-pipe,  was  concluded  at  the  Portsmouth 
(England)  Dockyard,  August  9, 1890.  The  boiler  used  was  of  the  loco- 
motive type,  and  had  been  taken  out  of  H.  M.  S.  Folyphemusj  after  hav- 
ing been  condemned.  The  first  experiments  made  upon  this  boiler  with 
induced  draft,  those  of  March  20,  Aprils,  and  April  10, 1890,  the  results 
of  which  were  given  in  General  Information  Series,  No.  IX.,  1890,  p.  70, 
were  made  with  the  old  tubes,  but  these  were  found  to  have  been  too 
much  injured  during  the  Polyphemus  trials  to  withstand  the  strains  pro- 
duced, so  they  were  withdrawn  and  the  boiler  entirely  re-tubed. 

The  following  table  gives  the  results  of  the  trials  made  after  the 
re-tubing,  four  of  which,  each  of  8  hours'  duration,  form  a  progressive 
series,  whilst  the  fifth,  of  96  hours'  duration,  was  for  testing  endurance: 
1538— No.  X 8 
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Ilale  of  trial  (lesoi- 


{tTl*l,hann 

■moke  box 

bun  of  pipe 

ire,  feed 

wktor  eruporateil  per  poimd  or  eoJ,  it  actiul 

w«l«r  eraporiteil  pir  pound  of  coal,  frooi  and 

umI  per  aqaare  foot  of  ^ntc  per  lionr  — 
VBt«r  eviipon>t«d  par  >qa&re  fuwt  itt  grata  per 

notoal  tempDroturei - 

water  eraiioratod  per  tquue  foot  of  grste  p«r 

waUT  evnpoiated  perdinare  foot  of  iMMiDg 


irea  of  tbe  Sre  grate  was  30,77  square  feet.  The  boiler  had  '.£&& 
if  1^  iDcltes  outside  diameter,  and  of  a  length  between  tobe- 
)f  S  feet  G  iuulies.  The  average  power  required  to  drive  tbe  fau 
S  i>er  ceut.  of  tbe  I.  H.  P.  developed  by  the  engine.  Observa. 
ere  taken  every  half  hour.  The  rate  of  uteaming  was  governed 
rate  of  speed  at  which  tbe  fau  wasdriven.  It  may  beseeu  from 
le  tbitl  tbe  highest  rate  van  on  Auguut  1,  when  an  average  rate 
Qustiou  of  03.7  poaiids  of  coal  per  y<|aare  foot  of  grate  per  boor 
intained  for  S  hours.  The  coal  used  was  Harris's  Deep  Ifaviga- 
^o  priming  was  observed  daring  any  of  the  trials.  Tbe  mean 
itnre  registered  in  tbe  middle  of  the  tubes  was  81(P,  At  the 
ion  of  the  trials,  tbe  apparatus,  tubes,  tubesheete,  aad  lire-grates 
1  found  to  be  in  excelleut  condition. 

?ies  of  trials  was  tbeu  undertaken  with  tbe  same  boiler  niider 
conditions,  but  with  the  substitntion  for  induced  draft  of  the 
Jre-room  system  of  forced  draft.  Concerning  these  later  trials, 
ilts  of  which  were  not  published,  tbe  Loudon  Times,  November 
),  may  be  quoted  as  follows : 

;he  completion  of  experiDients  with  Mr.  Martin's  sytitem  of  induced  drauglit 
Donlh  upon  one  of  tbe  diBcanteil  locomotive  boilers  of  the  rolypiieinu;  -which 
Dm  tlie  25tli  of  July  until  the  9th  of  Augnst  last,  it  was  determined  foi 

of  comparison  to  oany  ont  a  aeries  of  bimilar  trials  upon  the  same  boilci 
;ed  dranglit.    These  esperimeDtn  have  just  been  coucluded.     The  only  mu- 

occorred  was  tbe  temporary  breakdown  of  the  lari;e  fan  which  sappliej 
oui  ontside  tbe  boiler  room.  Tbe  naval  authorities  decline  to  fnmiali  tbe 
■f  the  HBveral  trials  for  compwison  with  the  data  already  published  in  tta 
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HMe(.  It  IB,  Iiowerer,  andentood  that,  white  the  boiler  tabes  paaeed  •nccMsfnUy 
tbroi^gb  1>oth  ordeala,  tbe  uteamiug  with  induced  diauKht  gava  naperior  evaporatioD 
per  poaud  of  cool  and  equaru  foot  of  heating  inrfMe.  Kngineere  Qod  it  diffloalt  to 
explkin  how  a  type  of  boiler  which  failed  utterly  in  the  PotjrpAemM  shoald  not  only 
faaveVawedancceiwfully  tbrough  tbene  eiceptioaal  euduraooe  trislB,  bnlbaTeproved 
ita  aaperiority  to  the  iiattern  at  preeuQt  fitted  in  Her  M^eaty'a  abipe.  Since  its  re- 
mov*!  from  the  ram  the  boiler  waa  made  to  take  it«  feed  tbroogb  oanTolatloDS  at  the 
top,  bf  wfaicb  tbe  water  was  warmed,  instead  of  being  receired  at  tbe  bottom, 
wbereby  chilli  were  prodaoed.    Tbis  and  better  Htoking  probably  prerented  leakage'. 

Id  tbia  connection,  Bigiiiflt^nce  attaches  to  certain  remarks  by  the 
Eugineer- in-Chief  of  the  British  Navy,  made  in  the  course  of  tbe  discuB- 
sion  of  Mr.  Yarrow's  paper  "  On  the  Constrnction  of  Boilers  Adapted  to 
Forced  Drangbt",  before  tbe  Inetitntion  of  Xaval  Architecte.  The  fol- 
lowing extracts  are  made  from  the  report  of  this  discnssioa  in  Engin- 
eeriitS,  Aprils,  1891: 

Evety  eDgioeer  wonld  admit  that  in  working  with  a  single  boiler  the  diSBonl- 
tie*  were  eonsiderably  lesR  than  with  a  groap,  on  aoconnt  of  complication  attending 
feeding  anaogenient*  in  the  latter  ease.  4  ■  .  In  regard  to  keeping  tbe  temper- 
•tore  of  tbe  water  at  the  bottom  and  tbe  top  of  the  boiler  more  equable,  the  speaker 
foand  the  most  effectoal  way  of  doing  tliat  was  to  take  the  feed  pipe  above  the  fur- 
nace and  point  it  up  among  tbe  tubes.  ■  •  ■  Tbe  stteaker  was  inclined  to  tbink 
that  a  vacunm  in  a  smoke-box  was  likely  to  do  very  much  lees  harm  to  the  tiibe-plate 
than  an  equal  preasnte  in  the  stoke-holcl,  because  in  tbe  one  case  the  air  goes  throagb 
tbe  Gre  andforoea  all  the  prodnctH  of  combustion  against  tbe  tnbe-plate.  lu  tbe  other 
casetbeetieamsof  tbeprodaota  of  combustion,  which  have  been  formed  by  the  vacuum 
in  tbe  SDioke-bax,  are  drawn  through  the  tubes.  It  has  been  said,  the  speaker  con- 
tiaued,  that  this  was  a  question  of  diffbreDoe  of  preware  entirely,  but  some  recent 
eiperiments  whicb  bad  been  made  at  Fortamoath  threw  a  different  light  on  the  anb- 
Ject.  An  old  locomotive  boiler,  which  had  formed  one  of  a  group  of  ten  in  a  ship,  was 
need  for  these  ex|terimeuts.  These  boilers  had  originally  failed  when  on  board  ship, 
and  had  to  be  removed.  In  tbe  experiment  referred  to  the  boiler  was  worked  at  its 
fbQ  power  and  did  not  give  the  least  trouble.  The  speaker  contended  that  this 
proved  what  be  said  at  first,  namely,  that  one  boiler  will  work  mnoh  better  than  a 
giaap.  Mr.  Yarrow  bere  asked  whether  tbe  boiler  was  tried  with  fmsh  or  couilensed 
water.  Hr.  Dnrston  replied  ibat  it  was  fresh  water,  not  coodouaed  water.  Hr.  Yarrow 
pointed  out  that  it  was  hardly  a  parallel  cose.  Mr.  Durston  observed  that  to  that  ex- 
tent it  was  not;  and  he  wenton  to  draw  a  comparison  between  indnced  draogbtand 
forced  draught.  The  ezperinieuts  showed  that  the  tabes  were  aa  much  choked  and 
the  tnbe-platee  and  tires  as  dirty  after  twelve  hoars  of  forced  draught  as  tbi^y  were 
after  tbirty-six  hours  of  induced  drnugUt. 


The  following  descriptiou  and  accompanying  illustrations  (Pl.V.)  ace 
copied  from  an  article  in  Engineering,  May  8, 1891,  descriptive  of  the 
repairs  and  alterations  made  iu  the  macbinery  of  the  Oity  of  I'aria  since 
the  accident  to  that  vessel,  March  23, 1890 : 

An  important  alteration  has  been  mode  in  connection  with  the  generation  of  steam. 
Formerly  the  nine  boilers  were  worked  nnder  the  oloseil  strokehold  syatem  of  forced 
dntngbt,  bat  daring  the  time  the  vessel  was  laid  aside  it  was  superseded  by  Howden'a 
•jatvin.     ExtenaiTa  struotuiul  alterationa  were  necusaary,  aa  this  latter  arrangement 


NOTES    OK   HACHINEEY. 

ire  a  closed  crloliehold  and  ueceBBitates  a  different  type  of  famaMi  dom 
1  applianoBB  on  the  front  of  each  boiler. 

ated  at  the  ontaet  that  there  are  nine  double-ended  boilers  arranKBd  in 
irate  nater-tigbt  compartments.  The  diameter  of  eooh  boiler  is  15^  feet 
1 19  feet,  tbere  being  in  «U&ft;-fourfnmBces  of  a  mean  diameter  ofS  feet 
le  tabes  are  7  feet  6  inches  long,  8|  inches  in  diameter,  ftnd  as  in  each 
re  t,0IJ6  tnbes,  the  heating  surface  totals  50,040  sqn»re  feet.  Hr.  Hoir- 
9Ded  the  fire-bars  b;  9  inches,  and  haa  tbereb;  reduced  the  gr«t«  «rea 
1,026  square  feet.  At  the  sides,  too,  Mr.  Howden  has  put  plates  fitting 
le  cnrriigations  of  the  flue. 

g  the  sjatem  of  forced  draught,  •  •  •  it  vill  perhaps  be  better  to 
e  fans,  following  the  conrHO  of  current  of  air  to  the  furnace.  As  in  the 
igemeut,  the  fans  are  placed  on  the  main  deck  with  square  tinalu, 
tinned  above  the  promenade  deck,  there  being  there  constructed  a  Iftrge 
ar  having  a  covering  on  hinges  to  admit  the  entrance  of  a  draught  wfaea 
leamiDg.  There  are  four  of  these  chumbera  on  each  side  of  the  ship;  at 
□h  there  are  a  couple  of  fans,  and  one  fan  iu  the  ease  of  the  forwAid 
mben,  making  twelve  in  all,  so  that  izam  eaoh  side  a  ourrent  of  air  is 
d  passes  along  the  front  of  each  series  of  three  boilers  placed  atbwftrt- 
isarebj  B.  F.  Sturtevaut,  of  Boston.  They  are  eaoh  6  feet  in  diameter, 
Iriven  up  to  a  maxiwum  speed  of  430  revolutions  h;  a  donble  engine  by 
ter.  The  oyliDdere  are  7  incbee  iu  diameter  and  have  a  stroke  of  5 
dislrlbutioD  of  Bteam  to  both  cylludera  is  effected  by  a  single  piaton 
at  the  side.  The  cranks  are  placed  diametricaUy  opposite,  which 
live  to  send  the  eteam  in  at  the  bottom  of  the  one  cylinder  and  4  the 
er  alternately.  The  eutire  engiae  is  iooloaed,  to  prevent  the  bearings 
by  dust,  but  all  parte  are  accessible  when  the  door  is  opened.  The 
tbe  engine  is  by  a  shaft  governor  forming  part  of  one  of  the  polleys, 
trough  the  eccentric  to  change  the  throw  of  the  valva  and  vary  the 
I  to  i  stroke.  The  engines,  of  course,  are  oonpled  direct  to  the  fan- 
fan  discharges  downwards  through  a  eiinare  trunk  between  the  main 
k,  from  the  bottom  of  whiob  a  rectaugular  air  pipe  is  led  downwards 
VDg  the  front  of  the  uptake  of  the  boilers  immediately  above  the  top  of 
ea.  There  is  a  fan  at  eaoh  side  of  the  ship  as  we  have  already  indicated, 
7  the  one  into  the  port  and  the  other  into  the  starboard  end  of  the  lect- 
;FigB.  1  aod  2). 

lown,  this  system  of  forced  draught  basaseries  of  air-heatingirou  tabes 
illy  at  the  base  of  tbe  uptake,  the  bottom  tnbe-plat«  of  the  air  heater 
ese  tubes  being  ouly  1  inch  or  S  inches  above  the  upper  row  of  tbe 
iTige.  'i  and  4).  The  tubee  in  the  heaters  in  the  Ciiy  of  Farit  are  3  inches 
lud  are  each  34  inches  long.  This  air  heater  extends  nearly  across  the 
if  the  front  of  the  boiler  above  the  tubes  (Fig.  3).  The  rectangular 
les  along  immediately  in  front  of  these  air  heaters  and  is  continuous 
ee  boilers  (FigH.  1  and  '2).  There  is  a  rectangular  opening  at  tbe  verti- 
i  of  each  of  the  boilers,  to  allow  the  forced  draught  to  pass  from  the 
)  the  air  heater  (Fig.  1).  After  passing  through  amongst  the  tubes  tbe 
re  down  at  each  side  of  the  ontor  smoke-boses  to  an  air  reservoir  whicb 
upper  half  of  the  fiimaee  front,  occupying  the  whole  space  upwards  to 
the  smoke- boxes  (Figs.  3  and  4}.  This  air  reservoir  is  quite  separated 
[e-boies  by  an  air-tight  sheet-iron  casing.  From  this  reservoir  the  air 
famaceH,  part  going  into  the  ash-pit  and  part  intq  the  flue  above  tbe 
y  to  each  place  being  regulated  by  tteparate  valves, 
iro  valves  admitting  tbe  ait  to  each  ash-pit,  placed  on  each  side  of  tbe 
I  bottom  of  of  the  reservoir.  Tbe  valve  for  admitting  the  air  above  the 
a  flat  plate  separating  the  air  reservoii  alMve  Bnat  the  spaes  bstwsen 
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the  oiit«r  and  inner  TamMSA  doora  (Fig.  4).  These  sirinf  together  on  one  hinge,  and 
when  tUs  dtxii  is  sbnt  the  air  paHses  between  the  oater  and  inner  doors,  maintaining 
aproasnre  in  theepaoe  as  well  as  aronnd  the  intertorof  the fornaoe  front.  From  this 
pr«eMire  spooe  between  the  doors  the  air  is  admitted  to  the  facoace  throngh  a  nnm- 
ber  of  air-distrlbnting  boxes,  perforated  on  the  side  against  the  fire  nitb  small  boles, 
I  inch  In  diameter,  of  a  given  aggregate  area,  ocoordiag  to  the  reqaired  rateof  com- 
bnstion.  ThealrpasseaoD  to  tbeearfaoeof  thefael  nnder  aombostion.  The  system, 
it  will  be  SMD,  pi'eservea  the  <ta«t-iroa  furnace  fronts  from  injury  by  the  heat  of  the 
fireo.  Eoob  ash-pit  has  a  closed  door,  and  the  air  pressure  is  maintained  underneath 
the  Imub  oeoordiag  to  tbe  revolalions  of  the  fans,  or  the  greater  or  less  opening  of 
the  valves  admitting  air.  These  valves  are  throttle  valves  each  worked  on  a  central 
axis  in  the  asnal  way,  bnt  the  disc  being  square.'  The  spaces  between  tbe  furnace  , 
bara  are  f  ineb  wide,  and  the  air  when  passing  throngh  meets  the  air  ttata  the 
npper  valve. 

The  temperature  of  the  air  in  tbe  re«ervoir  is  generally  abont  210  [leg.,  and  the  presa- 
BTe  of  oonise  varies  according  to  the  speed  at  which  tbe  fans  are  mn.  On  tbe  trial 
on  the  measured  mile  in  tbe  Firth  of  Clyde  on  Friday.  1st  instant,  the  fans  only 
worked  np  to  370  revolutions,  although  early  in  tbe  following  QiOTntng  the;  attained 
a  speed  of  430.  The  pressure  at  the  former  speed  was  H  inches  in  tbe  reservoir  and 
I  inch  above  the  Are  and  in  tbe  ash-pit. 


LIQUID  FUEL. 

USE  OF  PETROLEUM  REFUSE,  OR  RESIDUUM. 

The  most  notable  atterance  on  the  subject  of  liqnid  fuel  dnring  the 
paqf  year  was  the  p»per  read  by  Capt.  W.  V".  Garmichael  before  the 
Shipmasters' Society,  of  London,  Febrnary  13, 1891,  on  "Liquid  Fuel  in 
Ocean  Steamers."  It  is  to  be  found  in  the  London  Shipping  World, 
March  1, 1S91.    The  following  extracts  ara  made : 

*  •  •  I  shall  describe  tbe  fuel  used,  so  far  with  perfect  success,  after  which  I 
shall  describe  the  melhotls  of  using  it.  In  Russia  it  is  called  "  aalacki ",  in  England 
and  America  it  is  generally  known  as  "  retidtniM."  It  is  the  residue  of  crude  petro- 
leum when  all  tbe  volatile  or  lighter  oils  are  distilled  from  It  It  is -perfectly  dod- 
inQammable,  until  heated  to  350  Uegreeis,  and  couseqiiently  qnito  safe  to  use  and  carry 
in  large  quantities ;  it  bos  no  smell,  iu  cod  sequence  of  not  giving  olT  gae  nnlil  ob- 
taining the  required  beat;  it  does  not  deteriorate  by  being  stored  in  tanks,  exposed 
to  tbe  air,  nor  does  it  evaporate  perceptibly  ;  it  is  not  detrimental  to  metal  tanks, 
the  inside  skin  of  the  vessel,  nor  any  of  the  ordinary  receptacles. 

>  *  •  Tbe  fires  ore  completely  nnder  control  of  the  engineer  oa  watch ;  he  can  regn- 
btethemsoastobaTeany  pressure  of  Btoam  he  wants  without  being  dependent  on  bis 
firemen ;  In  heavy  weather  bis  steam  is  as  much  under  control  as  in  fine  weatber ;  it 
does  not  need  any  extraordinary  attention,  as  when  once  tbe  burners  are  set  away 
properly,  they  will  run  withont  any  trouble  tor  days,  and  maintain  steam  almost 
tritbout  variation,  pTOvidiug  the  engines  are  kept  in  tbe  same  gear,  and  feed  water 
Is  nsed  in  tbe  regular  way.  This  I  bave  proved  on  several  voyages  during  the  last 
light  months,  notably  on  my  first  voyage  from  Talara  Bay,  Pern,  to  Valparaiso, 
Tbile,  in  tbe  steamship  Eieo ;  the  pressure  on  the  boilers  was  maintained  steadily  at 
I5S  lbs.  for  seven  days,  and  under  most  nufavonrable  oircnn stances,  as  in  tbe  first 
llace  it  was  our  first  ocean  trip  with  oil  fuel,  and  tbe  ship  was  being  driven  full 
|ieed  into  a  bead  aea  all  tbe  time.  For  the  information  of  engineers,  of  whom  1  see 
I  rather  formidable  atay,  T  must  here  ststo  that  during  tbat  tinie,  in  order  to  com- 
tensate  for  the  lossof  fresh  water  ocoasioued  by  the  use  of  the  steam  Jet,  together 
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:lie  ordinary  leakage  firotn  glands,  Slc,  tbe  boilers  used  ID  tons  of  fresh  water; 
lilerSi  being  run  up  in  Tatars  Bay,  showed  on  being  tested  in  Valparaiso,  after 
ran  days' run,  adeaHilyof  Tozr.  af  salt;  tUn  engines  develnped  450 1.  H.  P.  The 
Mtiou  and  expansion  of  the  boilers  by  nsing  oil  fuel  is  redaced  to  a  miDimom, 
{elting  np  steam  yon  can  do  so  as  gradually  aa  you  wish.  There  are  no  Are 
to  open  every  time  yon  ooalyonrtornaoes  ;  yonrfirsa  never  need  cleanibg  ;  ooa- 
it);,  that  ftuitfal  caase  of  loss  of  steam  and  contraction  of  the  boiler  ia  dooa 
with,  and  not  having  to  foroe  yonr  fires  to  regain  wbat  was  lost  in  tti*t  opna- 
ou  avoid  the  consequent  expansion  of  the  boiler ;  thns  the  life  of  a  boiler  Bt«d 
iqnid  fuel  mnst  from  these  oironm stances  alone  be  longer  than  a  bailer  fired 
irood  or  ooal.  Liquid  fuel,  if  applied  with  steam,  does  no  i^jnry  to  the  orowa 
,  back  connections,  or  cotnfitietion  ohaml>er  of  a  boiler;  tnbee  do  not  need 
log  often,  aa  with  coal,  for  iostanoe ;  the  tabes  in  the  steniner  I  menUoned  wen 
wept  once  in  six  months,  and  even  then  were  not  dirty;  there  is  uodnatorgrit, 
ra  axe  no  ashes ;  therefore  the  saving  of  lal>or  and  paint  are  conmderable  itemi 
engineers'  department 

•  Of  conrse  there  are  certain  expensM  entailed  by  the  nse  of  oil  fnel ;  (or 
ice,  the  furnaces  would  have  to  be  fitted  'for  burning  oil,  the  average  expeoM 
abont  £30  per  furnace.  You  woiild  have  to  make  your  side  bankers  oil-tight, 
t  them  with  tbe  necessary  connections ;  also  some  alterations  might  have  to  ba 
about  the  ballast  tank  ;  a  eniall  steam  pnmp  wonld  have  to  be  titted,  together 
>  supply  tank,  and  tbe  nuoessary  connections  for  steam  and  o[1.  These  expenna 
,  be  done  away  with  entirely,  if  the  boat  were  origlaally  bnilt  for  oil  fuel,  aa  is 
lat  I  have  just  oolnmauded. 

•  For  many  rensous  oil  fuel  is  of  more  value  to  torpedo  boats  and  ahipa  of 
lan  it  even  is  to  merchant  steamers,  being  capable  of  such  compact  storage ; 
a  are  able  tontiliae  pi^rtaof  the  ship  that  are  now  useless,  with  the  additional 
tage  of  keeping  your  fuel  completely  out  of  gun  Are.  Again,  amost  jmportant 
on  arises,  and  one  which  was  asked  in  Parliament,  but  if  I  remember  ri^tlj 
blysbuQledoot  of— "Hotv  are  we  to  fuel  our  men-of-war  at  sea  during  a  block- 
To  either  a  marine  engineer  or  a  seaman  the  importance  of  this  question  wiU 

it  itself.  Last  summer's  naval  manoeuvres  went  to  prove  the  diScalty,  for 
igh,  nnder  exceptionally  &vouTable  oircuniatanoes,  men-of-war  were  coaled  at  ! 
le  Admiralty  Biid  all  tbe  naval  officers  who  witnessed  the  operation  ^noiv  that 
eauB  of  obtaining  fuel  could  not  be  depended  on,  and,  besides,  the  modem  maa-  ' 
:  is  not-  oonstrncted  for  rapid  coaling.  One  of  two  things  would  have  to  be 
n  tbe  event  of  a  bl(>ckade ;  either  the  ships  would  have  to  be  relieved  or  tdM 
rould  have  to  be  fueled  at  sea.  If  the  former  were  adopted,  it  would  me«a 
ihips  and  more  men;  and  if  the  latter,  it  would  mean  more  coals,  mare  men. 
l>oatB,  and  more  fine  weather  than  we  generally  get.  The  reason  I  aay  nran  j 
B  because  no  mention  has  been  made  of  the  coals  whioh  went  overboard  whea 
g  at  sea  was  tried.  The  reason  I  mention  more  boats  and  men  is  that  I  bato 
s  noticed  that  when  such  operations  are  carried  on  in  a  seaway  boats  get  nitao- 
iblf  damaged,  and  have  to  lay  np  for  repairs ;  and  it  has  generally  been  my 
ence  also  that  a  certain  number  of  men  also  needed  repairs  abont  that  time. 
with  oil  fnel  the  case  is  very  different ;  the  large  tank  steamera  of  thf  preaent 
aald  always  fuel  the  Iteet,  even  in  heavy  weather.  For  Inatanoe,  If  I  werr 
to  fuel  a  man-of-war  in  bad  weather,  I  sbonld  eigoal  her  to  throw  a  rocket 
>oard  mo,  and  banl  a  hawser  aI)oard  troxa  her  stem  to  my  bowa,  in  the  oanal 
ir  described  by  the  Board  of  Trade  rocket  apparatos.  Having  the  hawacr 
1  and  made  fast,  1  should  signal  the  warship  "stoam  ahead  slow",  and  then  let 
nd  aboard  the  tank  on  the  hawser  a  line ;  to  that  I  secure  my  hose,  which  (hs 
f-war  can  heave  in,  and  when  it  ia  coupled  np,  I  pump  in  the  fbel  at  any  rate 
,  according  to  siie  of  hose  and  power  of  pnmp.  Tbe  hose,  of  coarse,  shoald  ba 
d  to  the  hawser  by  hanks,  which  would  enable  it  to  be  kept  straight,  beoidas 
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being  ft  great  help  \a  getting  it  aboard  again.  CominoD  canrae 
rMidamR  will  not  penetrate  it,  espeaiail;  tbe  aeatnless,  double-ply  w< 

■  ■  ■  I  believe  tb«  Admiraltr  are  tbinking  of  burning  oil  fael 
ym  decided  wbat  kind  to  nsii.  T  sbonld  certainly  any  not  cmde  oil, 
m  huidred  reason*,  of  wliich  to-oight  I  ehall  only  state  a  few.  (1)  ] 
fectl;  ufe  while  on  board  ship.  {'J)  It  oao  be  stored  on  shore  bo  ea 
erent  of  a  fneliug  port  being  bombarded,  elielU  could  Dot  set  fire  b 
It  eau  be  handled,  without  risk  of  fire  or  explosion,  from  tbe  shore  U 
vtrta,  and  it  does  not  deteriorate  by  exposure  to  the  weather. 

An  article  of  interest  in  this  connection,  on  "Petroleam 
Fael  of  the  Pacific  Coast",  appears  in  Engineering,  May  33, 
it  is  stated  that  both  the  Oroya  Railroad  and  the  Molliei 
and  Pnno  Eailroad,  of  Peru,  have  decided  to  ase  fuel-oil  ji 
Carefal  comparative  experiments  with  oil  and  coal,  exti 
period  of  six  months,  have  led  to  the  adoption  of  this  step, 
road  already  has  a  namber  of  engines  rnaningwith  the  n' 
the  other  road  has  began  the  necessary  alterations  to  it 
Tbe  fael-oil  ased  is  petroleam  refuse,  or  residuum,  havin 
abont  ZfXP  F.,  and  is  tbe  same  fael  referred  to  in  Oaptaii 
paper. 

Tto  locomotives,  one  nsing  coal  and  the  other  nsing  fai 
in  competition  on  tbe  Oroya  Itailroad  for  five  months,  from 
to  the  beginning  of  September,  palling  eqnal  trains  all 
the  same  ground.  The  locomotives — American  Rogers, 
were  exactly  alike  except  in  their  farnace  arrangements. 
of  tbe'Oroya  road  are  annsnally  heavy,  and  it  is  stated  " 
the  performance  of  the  oil-bnrning  locomotive  that  the 
recorded  tiom  135  to  140  ponnds,  never  falling  below  135  a 
rising  above  140;  as  a  rule  the  hand  of  the  gaage  stood 
140  pounds ;  the  safety  valve  was  set  at  142  pounds ;  on 
ap  to  3  i>er  cent.,  no  smoke  whatever  was  discharged ;  on 
grades,  a  light  hazy  smoke  was  visible  at  times.  The  avei 
tion  of  fael-oil  per  train-mile  was  3S.55  pounds,  as  com] 
average  consamption  of  coal  of  79.3  pounds  per  traiu-m 
locomotive. 

Oats  of  tbe  installation  adopted  accompany  tbe  article  i 
It  is  reported  as  possessing  tbe  advantages  of  cheapne 
and  endnrance.  A  modification  of  tbe  same  system  is  a< 
in  marine  boilers,  and  has  been  applied  with  much  sue 
the  London  and  Pacific  Company's  steamship  Etco,  alrea- 
in  Captain  Carmichael's  paper.  It  is  stated  that  no  smol 
to  issue  from  tbe  smoke-pipe  of  the  Ewo,  and  thiit  her  pe 
shown  an  improvement  from  a  speed  of  8^  knots  on  7  toi 
day  to  a  speed  of  9  knots  on  less  than  4  tons  of  fuel-oil  i 

The  Peruvian  Oovemment  has  directed  the  Loudoi 
Petroleam  Company  to  alter  tbe  gunboat  Santa  Rosa  fu 
Tbe  South  American  Steamship  Company  of  Valparaiso  1 
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□y  of  their  inteDtion  to  send  np  the  8t«amBbip  J 
ous. 

ITILIIK  EXPEKIBBNT8. 

have  appeared  in  various  engineering  and  servi 
me  daring  the  past  year  regarding  ezperimet 
tel  by  the  Italian  naval  anthorities,  from  whit 
6rmation  is  afforded  as  to  technical  details, 
ktisfactory  resalta  have  been  obtained.  The 
y  be  quoted  with  reference  to  this  snbject: 

its  have  been  made  with  a  mixed  fael  of  coat  and  petrol 
,r  Meiaaggiero.  The  veMe),  nhieb  never  before  snrpasae 
almoat  17  with  the  new  oombuatible.  The  engineera  « 
I  high  heat  generated  iojuTed  the  boilera. 

Ettg'uiiteringt  Jhii 

3B  EsarcUo  Italiano  that  snccessfhl  trials  have  been  madi 
iljtdardo  and  Ancona,  of  the  ayBtem  of  Captain  Cnuibert 
a  coubuslible  to  marine  boilere.  *  ■  *  So  satinrnc 
I  to  have  been  that,  as  we  lefiru,  a  course  of  iuatruction 
lor  the  applicatiop  of  liqnid  fuel  ia  about  to  be  eomraeuo 

Jrmy  and  Xary  GaseiU,  Jamuars 

inter  of  Marine  has  received  the  reports  relative  to  the  e 
the  uxe  of  petroleam  aa  fael  on  board  vesaela  of  war.  Tli 
t  IB  tboiight  that  petrolenm  will  be  gradaally  adopted  i 
*  -  *  The  Minister  of  Marine  ia  in  accord  with  hia  c 
ig  maans  to  establish  petrolenm  refioeriea  in  Italj. 

AMtttfet  IndHttritUta,  Fehruar 

tgrapfa  would  indicate  that  the  petroleum  fael 
leum  in  the  crude  state,  but  probably  the  ra 
fining,  the  same  fuel  already  referred  to  in  th< 
Jarmichael's  paper,  and  which  has  been  nsed  ' 
ivian  railways  and  coast  steamers. 

PROPULSION. 

THE  MAKQUE  PROPELLER. 

T,  the  invention  of  A,  Marque,  of  Bra88el8,is  < 
B  Yacht,  December  13, 1890 : 

Her,  called  the  Marqne  propeller,  oonsiste  e»entiaU;  of 
ir  bases  seated  io  a  spherical  hub  fixed  to  the  propellei 
I  of  racks  moved  at  will  bj  a  lever  on  deck  »nd  geario] 
lie  basee  of  the  blades,  the  latter  take  aoy  desired  angal 
uis  of  the  shaft,  correspoadiiig  to  a  ^eater  or  leaser  j 
;eoualy  replaced  by  a  amatl  motor,  the  operation  of  whii 
itrol  of  the  officer  who  maniEnvres  the  vessel. 

m  that  this  device  permits  the  speed  of  a  vessel 
bo  regulated  entirely  from  the  bridge  without 
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totlieengine-room, simply  bjcfaangingthe  pitch.  This  may  beredncet 
to  zero  and  reversed,  thus  reversing  the  driviDg  action  of  the  propelte 
■without  reversing  the  engines.     The  blades  of  the  propeller  are  flat. 

Aeconnts  of  the  very  successfnl  trials  of  this  propeller  as  applied  ti 
the  French  yacht  Avenir  are  given  in  Le  Tackt,  December  27, 1890 
and,  with  illastrations,  in  The  Marine  Engineer,  April,  1891.  Fron 
these  articles  it  appears  that  the  tests  were  tlirected  to  investigate  twi 
distinct  points,  namely,  the  Diecbanical  efBcieucy  of  the  propeller,  an< 
its  effect  npon  the  handling  of  the  vessel.  To  compare  the  efflcienc; 
with  that  of  the  ordinary  screw,  a  series  of  trials  were  made,  first  witi 
the  one  and  then'with  the  other,  under  the  same  conditions  as  to  stean 
pressure  and  speed  of  the  engines.  A  preliminary  series  had  to  b 
made  to  determine  the  proper  angle  for  the  blades  of  the  Marqne  pro 
poller  in  order  to  satisfy  the  required  conditions  as  to  revolntions  am 
steam  pressure  and  at  the  same  time  to  realize  as  high  speed  as  possi 
ble  for  the  vessel.  The  screw  with  which  the  Marqne  propeller  wai 
compared  was  considered  of  good  design ;  its  slip  was  22  per  cent 
The  resnlt  of  the  comparative  tests  gave  the  efficiency  of  the  Marqui 
propeller  practically  the  same  as  that  of  the  screw.  The  exact  flgnre: 
are  not  published. 

In  its  effect  upon  the  handling  of  the  vessel,  the  trials  demonstratet 
that  the  new  propeller  could  be  depended  upon  for  most  satisfactor; 
results.  It  was  found  as  the  average  of  a  great  number  of  tests  tba 
the  ioterval  ela)>sing  betiveen  the  time  of  issue  of  the  command  to  sio] 
and  the  time  of  complete  loss  of  headway  by  the  vessel  was  reduced  7i 
per  cent.  From  rnuuing  at  full  speed,  dead  stoppage  of  the  ship  wa 
effected  in  39J  seconds.  The  published  reports  give  no  informatioi 
concerning  the  -governing  apparatus  of  the  engines,  nor  of  the  varia 
tions  of  speed  of  the  engines  caused  by  the  variations  and  reversals  o 
the  pitch  of  the  propeller  in  the  trials.  It  is  stated,  however,  tha 
reversal  of  the  blades  was  not  attended  by  any  bad  effect  upon  thi 
working  of  tfae  engines,  and  further,  that  after  a  series  of  constau 
changes  in  the  angles  of  the  blades  at  all  speeds  throughout  the  trials 
which  extended  to  645  hours  in  total  duration,  a  minute  inspectioi 
failed  to  reveal  any  strain,  wear,  or  bending  of  parts  in  the  mecfaanisDi 

It  is  reporte<l  (Rirista  Marittima,  February,  1891;  Marine  Engineer 
April,  1891)  that  on  account  of  the  promising  results  of  these  trials 
and  of  the  equally  satisfactory  perrormance  of  this  system  as  appliei 
to  the  yacht  Berfhe,  it  has  been  decided  by  the  French  Ministry  o 
Marine  to  try  the  Marque  propeller  on  the  small  gunboat  Laborieua 
of  800  H.  P.,  at  Brest. 

W.  H.  Alldekdice, 

Ag»t.  JSngr.,  U.  S.  N. 


m. 
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In  the  record  of  progress  in  ordnance  daring  the  past  year  will  I 
fonnd  referenees  to  the  following  notitble  events  : 

The  failure  of  another  English  110-ton  gnn. 

The  successfnl  results  of  an  nnusnally  severe  proof  trial  of  a  Cam 
12.ft-inch,  65'ton,  breecb-loading  rifle  constructed  for  the  Japaoei 
navy. 

O^ruBon'B  Tangerhiiette  experiments,  in  which  tbe  tests  of  rapid-fii 
gnns  were  the  moBtcompleteever  nndertaken,  and  the  results  obtainc 
most  valuable.  Tbe  trials  of  a  rHpid-flre  gun  against  a  target  repr 
sentiog  the  forward  part  of  a  torpedo  boat,  and  of  a  rapid-flj 
howitzer  against  earthworks,  were  especially  noticeable. 

Kmpp'B  protective  deck  experiments  with  armor-piercing  projectil* 
discharged  &om  breech-loading  ritled  howitzers  at  long  range. 

Important  trials  of  rapid-fire  gnns. 

The  development  of  a  new  model  of  the  English  magazine  rifle. 

Practical  teats  of  cellulose. 

Late  practical  developments  in  torpedo  warfare. 

Tbe  notes  on  armor  and  liigb  explosives  will  be  found  iu  the  articli 
on  those  subjects  in  sncceeding  chapters. 

Up  to  tbe  present  time  a  d.2-inch  breech-loading  rifle  has  attainc 
an  actual  range  of  12^  miles,  which  was  within  a  few  hundred  yards  < 
the  calculated  range.  The  calculated  maximnm  ranges  of  modern  hig 
power  guns  of  larger  calibres  are  even  greater. 

The  maximnm  ranges  of  the  armor-piercing  calibres  of  rapid-fii 
gnns  are  not  leas  than  d  miles. 

With  the  pneumatic  gnn  a  range  of  2.4  miles  has  been  attained  wit 
dammy  projectiles. 

HIGH-POWER  GUNS. 

The  day  of  monster  gnns  for  nse  on  shipboard  seems  to  bavo  passei 
The  largest  gnns  now  known  to  be  in  course  of  construction  are  of  13: 
inch  calibre,  weighing  67  tons. 
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lu  the  use  of  smolielesfl  powdera,  tliR  chamber  pressure  may  be  no 
greater  than  iB  obtained  from  good  brovu  and  black  powders,  bat 
]t  decFf'ases  so  gradually  as  to  bring  an  iucreased  strain  on  a  part  ot 
tlie  bore  whicli  baa  heretofore  never  been  intended  to  bear  it,  in  coqse- 
quence  of  wliioh  the  new  gans-designed  to  nse  smokeless  powders  have 
been  given  ail  additional  thickness  in  the  cliase  and  are  of  a  greater 
total  weightl 

CHILL 

Some  of  the  Chilian  vessels,  notably  the  Capitan  Prat,  are  ,to  have 
Canet  21  cm.  (9.45-inch),  40  calibre,  31  ton  breech-loading  rifles  in  tbeir 
main  batteries,  which  were  constructed  to  nse  smokeless  powders. 

These  guns,  which  are  to  be  supplied  with  ammnnitioD  and  to  be 
worked  and  sighted  by  electricity,  are  to  impart  a  muzzle  velocity  of 
not  less  than  2,400  f.  s.  to  a  374  pounds  projectile. 

The  Fiske  Range  Finder  is  mounted  on  the  Capitan  Fraiy  to  be  used 
in  connection  with  these  guns. 


The  Qovernmeut  factory  at  Kian^nan  is  now  engaged  in  turning  oot 
all  steel  breech-loading  rifles  up  to  12-iQch  calibre  and  of  35  calibres 
length.  Two  types  of  guns  are  made,  one  of  all  st«el,  the  other  with 
tubes  of  steel  and  jackets  and  hoops  of  iron.  All  the  steel  used  is  iiu- 
ported  frotD  Euglaud  rough  turned. 

ENGLAXD. 

During  the  year  ending  December  31,  1890,  the  following  I 
loading  guns  were  constructed  for  the  English  navy : 


IS.G-laob.  hlghpovt 
ia.0.ineb,  blgh-powe 
e.2-iiicb,  htgh-powm 
6.Q-lDCh.  bigb-paw« 

S.O-idnli,  bipbpowfli 
4.0'lnch,  bif^-powei 
B.O-ibcb.rsptdflre. 
4,7!-lnch,  rapid,  d  re 


On  the  above  date  the  number  of  breech-loading  guns  aflo 
mounted  in  the  English  navy,  exclusive  of  rapid-fire  and  machiof 
iras  1,410. 

Orders  have  been  issued  from  the  Admiralty  that  all  naval  gi 
to  lO-inch  calibre  inclusive  shall  be  fitted  for  manhandling;  not 
exclusion  of  hydraulic  or  other  power  for  loading  and  pointing,  i 


PLATE 
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power  can  be  ap[>lied  to  advantage,  but  simply  to  have  hand  powi 
readily  available  as  a  reserve  Id  case  the  other  power  is  put  out  of  actioi 
The  Thunderer^s  two  38-tou  turret  guus  have  been  replaced  by  two  V 
inch,  29-too  hroech-Ioadiog  rides  fitted  to  be  trained  tu  elevation  au 
loaded  by  hand,  and  to  be  trained  in  direction  by  revolving  the  turn 
by  ateam  power.  The  removal  of  hydraulic  machinery  from  this  ves* 
made  a  saving  in  weight  of  mure  than  4U  tons.  The  gnuti  of  sever 
other  English  vessels  »re  to  be  fitted  iu  a  similar  manner. 

A  number  of  gnn  casualties  have  occurred  during  the  past  year. 
Ad  8-iacb  B.  L.  R.  of  25^  calibres  length  of  bore,  iu  target  practit 
at  Singapore,  exploded  at  the  first  round,  tbe  chase  being  blown  inl 
many  pieces.*  This  gun  was  originally  constructed  at  Els  wick  for  Chini 
bot  was  afterwards  purchased  by  the  English  (iovernraeat. 

A  6-iDch  6,  L.  B.  exploded  on  the  Cordelia,  during  target  practice  a 
June  29th,  1S91 ,  killing  three  officers  and  three  men,  and  wounding  seve 
men.    Ko  details  have  yet  been  received. 

Defects  have  been  found  in  the  fitting  of  the  liners  to  large  gun 
Twoof  the  67-ton  guns  of  the  iZo ice  had  to  be  replaced  byotbers'o 
this  account,  the  enormous  friction  produced  by  their  projectiles  i 
passing  through  the  bores  having  resulted  in  tnruing  tbe  liners. 

One  of  the  Gamperdown'g  67- ton  guua  had  to  be  replaced^n  acconi 
of  the  splitting  of  its  liner. 

Id  the  English  naval  manceuvresof  last  year  one  of  the  Ilero'a  45-to 
gana  was  pat  ont  of  action  for  several  hours  by  reason  of  an  accidet 
to  its  hydraulic  gear. 

TwooftheSO-tongunsof  the/fl/ej^fite  were  put  out  of  action  throng 
accidents  to  the  recoil  checks  of  their  mounts.  As  the  projier  repaii 
could  not  be  made  on  board  ship  it  was  found  necessary  to  scud  tL 
vessel  into  port. 

Altogether  the  English  do  not  seem  to  get  along  very  well  with  the 
big  guns. 

The  question  of  relining  may  prove  a  sorions  one  in  war  time.  It : 
not  known  how  many  rounds  can  be  fired  from  the  various  large  calibrt 
before  it  will  become  necessary  to  reline ;  nor  even  that  a  vessel  woul 
be  able  to  fire  her  allowance  of  ammanitiou  befora  such  a  necessit 
woDld  arise. 

FAILDRR  OF  THK  SANSPAKKIL'S  IIO-TDX  (IDII. 

The  110-ton  gnu  as  originally  designed  is  shown  In  Fig,  1,  Plate 
bat  after  the  accident  to  tbe  Viotoria'8  gun  described  on  page  77,  Ni 
IX,  that  and  the  remaining  untiuished  guns  were  strengthened  by  n 
moving  the  five  front  hoops  of  the  second  layer,  a,  Fig.  1,  and  replacin 
them  by  a  single  long  hoop  as  shown  at  b.  Fig.  3.  In  the  Sangpareil 
gun  an  additional  hoop,  3^  feet  long  and  weighing  about  1.^  tons,  we 
shrank  on  forward  of  this,  as  at  c,  Fig.  2.  This  gun  is  stated  to  hav 
bad  bat  a  partial  proof  trials  shots  only — at  Woolwich,  due  to  liasi 
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Dg  the  Sanapareil  for  sea.     In  December,  1890,  the  ship  trial 

^  at  sea,  and  at  the  seeond  shot,  r««tuced  charges  only  having 

,  the  strengthening  hoop  c,  ^tHg.  2,  split  lougitudiually  along 

e,  and  was  also  a  litUe  displaced.     When  this  split  hoop  was 

t  was  discovered  that  the  hoops  of  the  first  layer  underneath 

separated  from  each  other  that  the  tube  d,  Fig.  2,  coald  be 

seen  through  the  open  spaces.    A  slight  extension  of  the  bore 

apparent. 

I  was  removed  from  the  ship,  and,  after  the  split  hoop  had 

iced  by  a  new  oue,  was  subjected  to  a  trial  of  6  rouuds  with 

es,  after  which  it  was  found  that  the  muzzle  had  drooped  a 

award  and  to  the  right,  causing  such  a  separating  of  the  for- 

)s  that' a  knife  blade  could  be  inserted  between  them.  Shortly 

9,  in  February,  1891,  one  shot  was  fired  from  this  gao  at  a 

ier  the  following  conditions : 

of  target. — A  Brown  compound  plate  7  feet  square   and  20 

ck,  at  the  back  of  which  was  a  wrought-iron  plate  8  inches 

.  alt  hacked  by  20  feet  thickness  of  oak  beams  and  25  fe^ 

of  granite,  concrete  blocks,  and  brick  masonry.    A  sectioo  is 

the  accompanying  cut. 

letails. — Weight  of  charge  of  S.  B,  O.  powder,  960  ponnds; 

Holtzer  a.  p.  projectile,  1,813  pounds;   muzzle  velocity,  2,003 

ds.    Bange,  500  feet. 

I  was  sighted  by  means  of  tompious  fitted  with  cross  wires,  and 

hot  was  flred.    The  projectile  struck  the  ground  short  and  to 

and  ricocheting  over  the  targetr  went  out  to  sea.    It  is  rea- 

'  suppose  that  the  failure  to  hit  the  target  was  due  to  the  fact 

ient  allowance  was  not  made  in  sighting  for  the  curved  dFDO]>- 

chase. 

the  mouth  following  another  shot  was  fired  under  the  same 

I,  except  that  a  striking  velocity  of  2079  foot  seconds,  corre- 

to  a  striking  euergy  of  54,320  foot  tons,  was  used. 

jectile  struck  the  centre  of  the  face  of  the  plate  and  perforated 

uud  plate,  the  wrought  iron  plate,  the  20  feet  of  oak  backing, 

raoite,  aud  11  feet  of  concrete,  and  finally  came  to  rest  after 

g  6  feet  into  the  brick  masonry,  as  graphically  illustrated  in 

panying  out. 

t  additional  drooping  of  the  muzzle  of  the  gnu  took  place. 

/as  afterwards  condemned,  and  another,  after  a  reported  snc- 

wf  trial,  was  mounted  on  board  the  ISanspareil  to  replace  it. 

ure  of  this  gnn  only  accentuates  the  beUef  expressed  on  page 

.,  that  all  the  English  guns  of  this  calibre  are  unreliable.    Up 

sent  time  this  one  gnn  has  only  fired  16  rounds,  and  not  all  of 

ber  with  fall  charges.    Its  chase  now  droops  so  much  and 

s  parts  are  separated  to  such  an  extent  as  to  render  it  prw 

less. 
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tn  only  one  way  otui  any  eatiafactorj  coQclnsion  be  reached  in  regard 
to  tbeee  llO-ton  gaus,  aod  tbat  is  by  tryibg  one  of  tbem  to  destruction 
with  fbll  cbarges.    We  can  not  believe  tbat  tbia  woald  be  a  particularly 


•I  is 

expensive  operation  with  either  of  the  Satupareirs  guns  as  '^    e^ 

fiT8tmoantedif,a8  wennder&tand,  the  remaining  gun  is  tbat  sl|| 

one,  originally  intended  for  the  Victoria,  wbicb  failed  last  ^'^'a 

year;  for  it  does  not  seem  reasonable  tosnppose  tbat  either  a   ||. 
one  of  tbem  could  stand  many  more  roands  with  full  charges 
'before  reaching  a  condition  in  which  it  would  be  actually  dangerous 
to  tiy  tbem  further. 


The  French  had  serious  trouble  with  their  large  navy  guns  several 
years  ago,  one  of  the  largest,  a  Id-Si-iucb  B.  L.  B.,  having  yielded  at 
the  muzzle.  They  soon  after  discarded  the  design.  Of  lutu  the  princi- 
pal French  publications  have  intimated  very  plainly  tbat  all  French 
navy  guns  of  over  13.6'ittcb  calibre  are  far  from  satisfactory. 

The  Fiske  Bango  Ftnder  has  been  tested  by  the  French  naval  »u- 
thwitieti  with  marked  success. 


In  the  German  navy  the  largest  gun  afloat  is  the  12.01-iDch  Krupp 
B.  L.  B.,  and  no  larger  calibres  have  yet  been  designed. 


The  two  Krupp  110-tou  guns  lately  niouuted  on  the  coast  defense 
eaeels  Castor  and  Pollux  have  been  removed  from  these  vessels  and 
uoanted  on  shore  for  coast  defense. 

In  the  navy  there  are  eight  100-ton  muzzle-loaders  mounted  on  the 

"htUio  and  Dandolo,  and  twenty  lOS-ton  breech-loaders  mounted  in  seta 

four  each  on  the  Italia,  Lepanto,  Doria,  Lauria,  and  Morosini.    Of 

'■Qse  guns  the  barsting  of  a  100-ton  muzzle-loader  on  the  Dandolo  is 
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ed  comment.  Ko  reports  of  serions  accidente  to 
been  reueived,  aud  it  is  generally  uaderstood  tliat 
flud  00  fault  witU  tbem. 

Piudcr  ta»8  been  teatvd  by  the  Italian  Daral  aa- 
oellent  results. 


icb,  ID  citlibre,  65-toQ  btecch-loading  rifles  ordered 
e  coast  deteude  vessels — ^faU^^l8hima,  Itnufcuiihima, 
was  tried  ia  France  this  year  by  a  commission 
iffiuials  and  ropreseutatives  of  the  Japanese  Gov- 

was  stipulated 
■ges,  and  that  if  i 
>f  the  Ufteeu  thai 
increased  to  00. 
be  principal  detf 


were  samples  1 
of  the  trial  the  f 
,  at  once  accepte 
he  breech  mechi 
id  not  more  that 
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In  addition,  it  may  be  well  to  remark  that  after  tbe  firing,  tbe  Oaoet 
barbette  carriage  npou  wliich  the  gun  was  mounted  daring  the  entire 
trial,  and  whicli  will  be  described  berealter,  was  carefully  esamioed  aud 
foaod  to  have  undergone  no  iDJury  from  tbe  heavy  strains  to  which  it 
had  been  subjected. 

The  charges  of  BK|  were  increased  progressi^'cly  fr^m  tbe  eleventh 
to  tbe  sixteenth  rounds,  giving*  increased  velocities  and  pressures  np  to 
the  fifteenth  round,  inclusive.  But  at  the  sixteenth  round  the  entire 
charge  of  powder  was  not  completely  consumed  iu  tbe  bore,  wbicb  ac- 
conotB  for  the  reduced  vehxsity. 

During  the  last  month,  the  ship  trials  of  this  gun  have  taken  place. 
Five  shots  were  fired  with  excellent  results. 

ARMOR-PIERCING  (a-  P-)  PROJECTILES. 

Those  manufacture  by  the  Holtzer  and  Firminy  processes  are  stilt 
considered  unequaled,  the  former  being  employed  by  England,  France, 
and  Bassia,  and  th^  latter  by  France,  England,  Spaiu,  aud  tbe  United 
States. 

The  results  of  trials  of  these  projectiles  referred  to  on  page  95,  !No. 
IX,  and  their  excellent  performances  at  the  Annapolis  and  Qchta  armor 
trials  were  all  obtained  with  high  striking  velocities,  and  it  is  not  im- 
probable that  to  this  £ict,  as  well  as  to  the  good  quality,  toughness, 
and  temper  of  the  projectiles  is  due  such  remarkable  results. 

Up  to  the  present  time  all  interest  has  centered  in  these  sharp-points 
projectiles,  with  which  the  only  object  sought  has  been  penetration  on 
normal  impact,  but  little  attention  having  been  given  to  tbe  effects  of 
blows  delivered  at  sharp  angles.  The  most  important  tests  of  such 
effects  were  carried  out  several  years  ago  at  the  naval  onluauce  prov- 
ing grounds  with  projectiles  having  differently  shaped  heads,  but  as 
yet  the  results  have  apparently'  been  put  to  no  practical  use. 

The  decided  results  obtained  at  late  armor  trials,  however,  liave 
caused  some  little  discussion  as  to  the  practicability  of  usiug  flatter 
headed  pitojectiles  for  oblique  attack  of  armour,  and  it  is  possible  that 
it  will  result  in  causing  experimental  investigations  which  may  prove 
of  practical  value. 

Such  is  the  perfection  to  which  a.  p.  projectiles  have  attained,  as  ap- 
plied to  the  attack  of  the  systems  of  armor  now  found  afloat,  that  their 
nseis  becoming  general,  and  we  are  no  longerableto  judge  of  the  value 
of  armor  for  protection  from  its  attack  by  any  other  kind  of  projectile. 

At  the  present  time  the  Holtzer  aud  Firminy  have  so  improved  in 
quality,  tonghoess,  and  temper  as  to  be  able  to  attack  compound  and 
steel  plates  without  being  cracked  and  with  but  little  liability  to  def- 
ormation. 

But  this  year  they  have  been  subjected  to  a  trial  which  they  could 
not  withstand,  the  severest  trial  to  which  any  projectiles  have  ever  been 
1538— Ko.  X 9 
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oted.  In  March,  three  Holtzer  6-incli  aod  three  Carpenter  6-iiich 
projectiles  were  fired  at  a  lOJ-inch  Scbueider  ateel  plate  treated 
le  Harvey  process,  and  were  eompletely  destroyed.  "So  better 
ratiou  of  tlie  effeut  on  these  projectiles  caa  he  ^iveu  than  that 
1  vill  be  touud  iu  the  descriptiou  of  this  trial  detailed  in  the  chapter 
The  Armor  Question  in  1891.'* 

RAPID-FIRE  GUNS. 

e  sQccessful  use  of  guns  of  this  eystem  up  to  a  calibre  of  6  inchn 
w  AD  assured  fact,  and  tbeir  functions  ou  lioard  ship  are  bo  impor 
that  it  is  recognized  that  a  ttupt^riority  iu  their  fire  wilt  be  one  of 
lost  importaot  elements  of  success  iu  future  naval  actious.  Their 
ties  will  be  fully  brought  into  play  when  there  is  no  delay  between 
beyond  that  actually  ueoesaary  for  aiming. 

e  degree  of  rapidity  of  fire  possible  with  this  nystem  is  now  suffl- 
ly  great  to  satisfy  the  most  exacting  artillerist,  but  this  rapidity 
iQly  be  obtained  when  tho  supply  of  ammunition  is  rapid  and  con- 
ns, and  the  propellaut  used  does  not  giveoff  sufficient  smoke  to 
ire  the  target  Thei^e  two  factors  are  absolutely  essential  to  a  max. 
1  rapidity  of  tire. 

the  armor- piercing  calibres  of  rapid-tire  guns,  such  as  those  of 
t  and  Arinistrong,  the  high  velocities  obtained  with  smokeless 
ler  charges  give  silch  flat  trajectorieii  that  point-blank  aiming  it 
ble  up  to  very  long  niuges ;  a  decided  advantage  iu  opposing  tar- 
-boat  attacks,  as  the  more  direct  aud  more  rapid  the  gun  fire  the 
ner  the  possibility  of  hitting. 

'0  new  types  of  rapid-tire  breech  mechanisms  have  been  accepted 
Kperimental  tests  during  Itie  past  year. 

le,  to  be  tried  in  an  army  5-inch  siege  rifle,  is  the  iDventton  of  Lien- 
it  S.  Seabury,  U.  S.  Navy.  It  is  on  tire  interrupted  screw  system ;  all 
lovements  necessary  to  unlock  the  breech  plug,  to  withdraw  it  ioto 
ay,  to  swing  all  clear  of  the  line  of  the  bore,  to  loosen  and  extract 
mpty  cartridge  case,  andtoset  the  firing  piu  for  the  next  discharge, 
fliected  in  one  motion  by  moving  a  crank  arm  through  an  aufrig  of 
legrees.  A  special  device  permits  the  use  of  either  fixed  or  ordi- 
ammnoitiou  at  will. 

■other  type,  which  is  now  ready  to  be  tried  in  the  new  Navy 
h  rapid-tire  guns,  is  the  invention  of  QuBign  R.  B.  Dasliiell,  U.  S. 
r.  It  is  also  on  the  interrupted  screw  system,  and  can  be  applied 
y  gun,  the  breech  plug  of  which  is  operated  by  manual  power.  AH 
iperatiug  mechanism  is  carried  on  the  plug  supporting  tray  except 
rigger,  which  is  on  the  gun.  The  bi-eech  is  opened  or  closed  by  «  ' 
e  curvilinear  movement  of  a  lever  arm. 
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ARlSTBOKa  RAPlD-FtBR  fltifS. 

The  4.72-iDcli  and  6-iDch  guns  of  this  t;pe  have  uadergone  frequent 
anccessful  trials  in  England.  Of  the  former  calibre  134  guns  were  tx>n- 
Btrueted  for  the  Guglishnav;  during  the  year  ending  December  31, 1890. 

A  6-incli,  40  calibre,  trial  gnii,  weighing6  tons  13  hundredweight,  at- 
tained a  rafiidity  of  five  aimed  ehots  inSSseconda,  four  of  them  striking 
a  target — two  casks  Usbed  together — at  a  nioge  of  900  yards.  The 
following  are  fair  samples  of  results  obtained  in  firing  trials : 


Bapm-flrt  GDD  usud 

rnwdernwid. 

c„... 

PnilLtUle. 

veluciiy. 

iSa, 

Pound.. 

Fouud.. 

Att-in  b 

Conlll* 

With  cordite  of  .35  inch  diameter  a  muzzle  velocity  of  2,380  f.  s.  was 
obtained  with  a  corresponding  chamber  pressure  of  13.4  tons  per  square 
i  neb,  and  with  cordite  of  .3  inuh  diameter  a  muzzle  velocity  of  2,660  f.  b. 
with  corresponding  chamber  pressure  of  20  tons  per  square  inch. 

The  extra  weight  of  the  Siuch  gun  over  that  reported  in  No.  IX  has 
been  found  necessary  in  order  to  allow  the  thickness  of  walls  of  bore 
to  conform  to  the  more  continuous  high  pressures  of  smokeless  pow- 
ders. 

It  is  understood  that  the  service  muzzle  velocity  of  this  calibre  will 
be  2,500  f.  8. 

The  accompanying  cut  illustrates  the  breech  closure  used  in  this  type 
of  rapid-fire  guns. 
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I  breech  block  is,  as  sbown,  io  two  con«d  steps,  each  coi 
sets  of  screw  threads  and  three  sets  of  blanks,  tbe  thread 
orreepoDdiogr  to  tbe  blauks  iu  the  other. '  "When  swuDg  1: 
lace  in  the  breach  of  the  gun  a  rotitry  uioveineat  of  30  uugren 
»ase  these  screw  threads  to  take  id  corresponding  screw   threua 
1  the  iBtwior  wall  of  tbe  breech.    Either  electric  or  percossioa 
re  can  be  used,  but  it  is  intended  t«  use  the  former  in  service. 
ng  l>y  electricity  and  without  aiming,  the  4.72  inch  haa  been  dic- 
ed twelve  times  in  65  seconds. 

vive  an  idea  of  the  rapidity  of  fire  possible  with  these  ^uns  w 
ship  we  append  the  reenlta  of  a  trial  of  an  Armstrong  6-iiKl 
fiie  gnn  mount 
.  to  represent  a 
jh  a  crew  of  5  i 
[large  of  34  pom 
ies  often  roum 


I  English  have 

>  only  calibres  Oi   ouvAimobivug  lainu-uio  t^uus  uuuouu 

u-e  of  6-inch,  4.72-iuch,  and  2.7a-inoh. 

I  last  is  a  lO-poundcr,  which,  in  trials  at  Silloth,  Engla 

>  of  five  unnimed  rounds  iu  24  seconds. 

I  use  of  iixe<l  ammunition  for  tlie  6  inch  and  4.72-iii 
tely  abandoned  iu  tbe  English  service. 

CINET  BAPID-PIBG  GUNS. 

idditioQ  to  the  gans  of  this  type  described  on  page  : 
Uowiug  calibres  have  been  designed  and  will  be  coi 
orges  et  Chantiers  de  la  HediterraniSe ;  three  gnus 
18  to  be  constructed  of  .each  calibre  with  details  as  li 
.ble: 
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Calibre  is 
iuch«s. 


2.56 


2.05 


6.51 


Total 
weigh  I  iu 
pounds. 

Total 

length  in 
c4Ubres. 

Length  of 
1>ore  in 
calibres. 

Ki£ 

Incli 

ua* 

tion. 

ling. 

Num- 
ber. 

Smoke- 

less 
powder 
obarge. 

Projec- 
tUe. 

Estimated 
'^  initial 
Telocity. 

Estimated 

maximam 

range. 

Lbi. 

Lb$. 

/.#. 

Td9. 

(Ml 

80 

28.1 

20 

1.2 

8.8 

1.640 

•    11,171 

883 

40 

3&1 

20 

2.3 

8.8 

2.165 

13,681 

1.102 

50 

48.1 

& 

20 

3.3 

B.S 

2,550 

14,053 

1.036 

30 

28.1 

«M 

o 

22 

1.8 

13.2 

1,640 

11.384 

1.867 

40 

38.1 

« 
u 

22 

3.3 

18.2 

2.165 

13,071 

1.676 

50 

48.1 

a 

22 

4.9 

13.2 

2,550 

15, 310 

1.7W 

30 

2&1 

^   ' 

28 

20 

22.0 

1,610 

11,4^0 

2,359 

40 

38.1 

S 

28 

6.3 

22.0 

2,165 

14,054 

2,010 

60 

4S.1 

^ 

28 

7.9 

22.0 

2,559 

15,410 

6,724 

30 

28.0 

42 

7.7 

70.6 

1,640 

11, 735 

8.907 

40 

38.0 

42 

15.9 

70.6 

2,165 

14,405 

11,023 

50 

48.0 

.                 . 

42 

24.7 

70.6 

2,550 

15,046 

The  farther  trials  of  the  Ganet  15-centimetre  (5.91-inch)  R.  F.  gun 
referred  to  on  page  106,  No.  IX,  gave  results  as  follows : 


Kmd  of  powder  used. 


BN,  smokeless,  sample  B  . . 

Do 

Do 

BN,  smokeless,  sample  A. . 

Do 


Weight  of 
charge. 


Lbt. 
17.64 
25.35 
26. 4C 
31.07 
33. 0£ 


Weight  of 
projec- 
tile. 


Lbt. 
8&2 
8a2 
88.2 
88.2 

ftK  ** 


InitUl 
velocity. 


1,811 
2,467 
2.605 
2, 775 
2,880 


Chamber 
pressures 
(tons  per 
sq.  inch). 


6.6 
16.0 
19.8 
18.3 
20.8 


Mnazle 
energy. 


/.t. 
2,005 
3,721 
4,140 
4,708 
5,071 


Energy. 


Per  ton  of 
gun. 


Perponnd 
ofpowder. 


331 
615 
686 
778 
838 


114 
147 
157 
147 
153 


The  ammunition  for  the  4.72-iDch  gun  is  fixed,  but  that  for  the 
5.91-inGh  gun  is  separate,  the  projectile  and  the  metallic  case  containing 
the  charge  being  connected  by  a  bayonet  clutch  arrangement  just  before 
insertion  in  the  bore  of  the  gun. 

These  two  calibres  are  to  be  fitted  with  automatic  sights,  so  ar- 
ranged that  when  the  rear  sight  is  set  to  the  desired  degree  of  eleva- 
tion the  gun  will  assume  the  same  angle,  thus,  adding  to  the  rapidity  of 
fire. 

M.  Canet  has  invented  an  illuminated  sight  for  use  with  his  rapid- 
fire  and  high-power  guns  at  night,  which  is  very  similar  to  the  English 
service  night  sight  described  on  page  97,  No.  IX,  the  principal  point 
of  difference  being  in  the  rear  sight,  from  which  two  rays  of  red  light 
are  reflected  instead  of  the  one  ray  of  the  English  sight. 

The  line  of  sight  is  obtained  by  bringing  the  ray  from  the  front  sight 
between  the  two  of  the  rear  sight.  The  rays  are  red  and  white  in 
color,  and,  by  means  of  suitable  resistances,  can  be  varied  in  intensity 
at  will.  The  batteries  used  to  feed  the  lamps  will  furnish  the  necessary 
current  for  from  8  to  10  hours. 
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Hoe  Polygon  some  very  interesting  trials  were  carried  on  thin 
li  tbe  Oanet  rapid-fire  guDB.  Details  of  some  of  these  will  be 
the  foUowiag  tables. 

Trial*  of  CaMi  19-<i«nlim«^(4.7S-(Net)  R.  F.  gun. 


Powder  nud. 

- 

',i8r 

volodty. 

ChRmber 
'inch'" 

».^.. 

...do 

Lb: 
11.0 

111 

Ltu. 

it.) 

40.  g 
«n 

48.8 

f.,. 
tm 
2.48. 
2.MJ 
2,434 
2,4BB 

14. » 

l«.l 

1S.S 

I[.9riDEr«rnplditj.S 

do 

IHiit*  0/  CoMf  IZ-eewUmttre  (b.91-i»eh)  B.  F.  gun. 


Powder  nwd.         Charim. 


BK.  (imakeleie). 


February  trials  all  tbe  cartridge  cases  bad  been  nsed  at  least 
Tore,  bat  the  cases  all  proved  good  and  there  were  no  hang  or 
B.  Tbe  highest  pressure  yet  developed  in  this  gnn  was  2GJ1 
square  inch,  and  that  without  any  apparent  injury  to  the  gun. 
tussian  naval  anthorities  have  officially  adopted  this  tji>e  of 
1  gun  for  naval  use.  This  action  was  taken  upou  the  report  of 
commission  after  it  had  visited  tbe  Armstrong,  Grnson,  Kmpp, 
at  works  to  witness  exhaustive  trials  of  their  rapid-fire  gnns. 

FINSFOXti  (TBBONSEN)  RAFID-PiRE  «DV. 

nn,  which  was  referred  to  on  page  113,  No.  IX,  is  of  tbe  nsnal 
d  construetion  as  shown  in  Fig.  1;  Ptat«  11,  tbe  tube,  jacket, 
chblock  being  made  of  Finapong  cast-steel,  not  forged. 
block, — This  ia  a  slightly  tapered,  vertically  falling  block  which 
2d  and  raised  by  means  of  the  handle  A,  Figs.  4  and  5,  of 
ecured  at  its  inner  end  to  a  cam,  a,  of  the  form  shown  in  Fig  3, 
ting  in  a  recess,  a',  Fig.  3,  in  the  rear  face  of  the  block.  The 
rface  of  the  block  and  also  that  of  the  breech  piece  of  the  gan 
d  out  as  shown  in  Figs.  2  and  3,  to  permit  the  introdnction  of  tJie 
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cartridge  with  the  leafit  fall  of  block.  The  block  ia  gnided  in  its  verti- 
cal iQOveiDents  by  projections  bj  Figs.  3  and  5,  in  the  side  walls  of  the 
breech  piece  of  the  gun  which  take  in  corresponding  grooves  in  theside 
walls  of  the  block.  The  crank  A,  is  weighted  and  so  fitted  in  refer- 
ence to  the  cam  that  its  weight  serves  to  hold  the  block  up  when  the 
breech  is  dosed. 

Firing  mechanism. — ^The  firing  pin  B,  Fig.  6,  has  a  stont  spring  and 
at  its  rear  part  ends  in  a  tail  which  works  loosely  in  a  hollow  in  the  , 
plig  Cj  Figs.  3  and  6^  screwed  into  the' rear  of  the  block,  which,  when 
unscrewed,  permits  the  removal  of  the  firing  pin  and  spring.  Kear  the 
head  of  the  firing  pin  is  a  recess  d,  Fig.  6.  On  a  transverse  shaft  D, 
fHgs.  4  and  5,  is  mounted  a  tumbler  E,  having  two  hammer  arms  F,  F', 
the  former  engaging  in  the  recess  d^  Fig.  6,  in  the  firing  pin,  the  latter 
extending  to  the  rear  under  the  cam  and  taking  in  a  notch  /,  Fig.  3, 
when  the  bore  of  the  gun  is  closed  by  the  block,  and  also  engaging  in  a 
deep  notch  in  the  lower  edge  of  a  transversely  sliding  plate  G,  Figs.  3,  . 
4,  and  5,  mounted  to  work  in  gaides  in  the  breech  block  just  facing  the 
cam.  This  plate  serves  to  prevent  accidental  discharge  of  the  gun 
before  the  block  closes  the  bore.  From  the  rear  face  of  this  plate  there  - 
projects  a  lug,  ^,  Fig.  3,  which,  during  the  movement  of  the  block,  is 
taken  against  by  a  shoulder  extending  across  the  inner  face  of  the  cam 
and  represented  in  Fig.  3,  by  the  dotted  lines  g%  g'\  In  the  tumbler 
E,  Figs.  4  and  5,  is  cut  a  notch  e  to  receive  the  nose  of  the  sear  H. 

Extractors, — These  are  double,  each  having  two  arms,  {  and  V^  Figs. 
4  and  5,  mounted  on  a  transverse  spindle,  L,  through  the  breech  piece 
of  the  gun,  these  arms  being  fitted  tx>  take  in  recesses  in  the  sides  of 
the  chamber  of  the  gun.  On  the  lower  arms,  2',  are  formed  shoulders,. 
I" J  Fig.  5,  and  these  lower  arms  are  fitted  to  project  into  two  cam  slots, 
n  n'  and  n'  n",  Figs.  2,  4,  and  5,  on  each  side  of  the  front  face  of  the 
breech  block. 

To  load  (the  gun  having  just  been  fired ). — Turn  the  handle  to  the  right 
and  upward  and  the  cam  a,  Fig.  3,  will  commence  a  movement  to  the 
left  and  downward  for  the  first  30  degrees  of  its  motion,  following  the 
curve  m  m',  of  the  upper  wall  of  its  recess,  and  not  depressing  the  block. 
During  this  movement  the  shoulder/,  Fig.  3,  of  a  notched  part  of  the  cam 
depresses  the  lower  hammer  arm  F^,  Figs.  3, 4,  and  5,  which  causes  the 
upper  arm,  F,  to  force  back  the  firing  pin  against  the  pressure  of  its 
spring  until  the  nose  of  the  sear  H,  catches  in  the  notch  6,  of  the  tum- 
bler £i,  Figs.  4  and  5,  thus  cocking  the  piece. 

As  the  cam  continues  its  revolution  it  acts  on  the  lower  wall  of  its 
recess  to  depress  the  block  which  reaches  the  end  of  its  downward 
travel  when  the  cam  has  revolved  180  degrees.  When  the  score  in  the 
upper  surface  of  the  block  completely  clears  the  base  of  the  cartridge 
case  the  projecting  upper  edges  of  the  lower  cam  slots,  n'.  Figs.  2,  4, 
and  5,  begin  to  push  forward  the  toes  of  the  lower  extractor  arms,  {', 
which  cause  the  empty  cartridge  case  to  start  from  the  bore.  When  the 
shoulders  V%  Fig.  5,  on  the  extractor  arms,  meet  the  projecting  upper 
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edges  of  the  upper  cam  sldts,  n,  the  upper  extractor  arms,  I,  are  moved 
suddenly  backward  and  the  empty  cartridge  case  thrown  out. 

The  cartridge  is  then  introduced,  after  which  a  reverse  movement  of 
the  handle  will  raise  the  block.  The  firing  pin  will  remain  locked  bj 
the  plate  O,  until  the  block  is  nearly  up,  when  the  shoulder  on  the  cam 
represented  in  Fig.  3  by  the  dotted  lines  g',  g"^  engages  the  plate  G,  and 
moves  it  to  the  right  far  enough  to  put  its  notch  outof  register  with  the 
hammer  arm  F',  and  thus  unlock  it. 

The  following  are  the  principal  details  of  three  calibres  of  this  type: 


Details. 


Total  weightof  gan poandH 

Length  of-bore,  inolnding  chamber calibres 

Total  length  of  gun do.. 

Rifling : 

No.  of  grooves 

Depth •....inch 

Tw^ist,  one  tarn  in calibres 

.Weight  of  charge ;  black  powder pounds 

Weight  of  projectile do.. 

Masile  velocity .f.  s 

Chamber  prosHure tons 


47  mm. 

fiT  mm. 

551 

702 

49 

42.5 

61.9 

45.  G 

20 

24 

.012 

.012 

178-26 

180-30 

1.64 

1.94 

3.3 

6.0 

2.027 

1,883 

13.8 

14.2 

75  mm. 


h22 

3L3 

34.4 


87.7-3J 
2.42 
10.4 

1L8 


The  Swedish  Governmeht  has  ordered  a  number  of  gnns  of  this  type. 
An  experimental  75-millimetre  gun  has  been  constructed  for  Den- 
mark,, but  with  the  arm  which  actuates  the  cam  turned  90  degrees  so 
as  to  bring  the  handle  out  at  the  right  side  of  the  breech  of  the  gun. 

GEBICKE  RAPID-FIRE  GUKT. 

A  system  of  breech-closure,  known  by  the  name  of  its  inventor, 
Captain  Gericke,  of  the  Netherlands  navy,  has  been  applied  to  37-milh- 
metre  (1.46-inch)  rapid-fire  guns  for  use  in  the  navy. 

The  following  description  will  be  understood  by  reference  to  Plate  IH. 

Breech  hloch — The  falling  block  A,  Figs.  1  and  3,  has  vertical  faces, 
in  the  side  of  the  left  one  of  which  is  a  grooves,  Fig.  2,  into  which  pro- 
jects a  screw  lug  from  the  side  wall  of  the  breech  piece,  the  function  of 
which  is  to  limit  the  vertical  movement  of  the  block.  The  upper  part 
of  the  block  and  the  rear  wall  of  the  breech  piece  are  scored  oat  in 
such  a  manner  as  to  permit  the  introduction  of  the  cartridge  with  tho 
least  fall  of  block.  A  face  plate,  B,  Fig.  3,  with  its  front  upper 
edge  rounded,  is  fitted  to  the  front  face  of  the  block.  The  rear  face  in 
scored  out  through  the  middle  to  permit  the  insertion  of  the  interior 
mechanism.  This  score  is  closed  by  a  curved  plate,  G,  Fig.  3,  which  i^ 
held  in  place  by  a  clamp,  H,  Fig.  4.  The  front  upper  edge  of  the  bloc 
is  rounded  off  to  facilitate  pushing  the  cartridge  home.  The  block  i 
worked  from  the  left  side  of  the  gun,  by  means  of  a  lever  C,  Fig.  1,  o 
the  axial  bolt  D,  which  actuates  the  cam  E. 
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Firing  meekanimn. — See  Figs.  3  and  6.  The  flring  ptn  consistf 
cylinder,  F,  into  wliich  is  screwed  a  striker,  /.  From  the  left  si 
this  cylinder.  Fig.  6,  projects  a  plate,  a,  the  end  of  which  is  in  the 
of  two  projecting  lags,  b  and  c,  oue  on  each  side  of  a  slot,  d.  Ii 
lower  surface  of  the  cylinder  are  two  notches,  g,  tf.  A  two  armed 
spring,  J,  has  its  long  arm  pressing  against  the  rear  of  the  flrin) 
and  its  short  arm  Against  the  rear  face  plate  O.  The  firing  loi 
Figs.  3  and  7,  is  pressed  up  against  the  lower  snrface  of  the  cytiui 
l>y  a  two-armed  spring,  M,  and  is  fitted  to  slide  up  and  down 
groove,  h,  Fig.  7.  At  its  lower  extremity  an  arm,  I,  Fig.  7,  projei 
right  angles  with  its  point  in  contact  with  tb«  trigger  point  N,  F 
The  amount  of  play  of  the  lock  is  determined  by  the  flxe<l  sen 
Fig.  3.  The  safety  pin  P,  Fig.  I,  is  of  the  form  shown  in  Fig.  5,  a 
held  in  a  recess  within  the  bre,ech  block  by  the  clamp,  Fig.  4,  of  thf 
face  plate  so  as  to  allow  the  face  X,  Y,  Fig.  5,  to  work  in  the  si 
Fig.  6, 

Extractor. — A  single  two  arm  extractor,  R,  Fig.  2,  is  fittdl  oi 
rigb^hand  side.  It  is  pivoted  to  the  face  of  the  breech  wall  at  i 
breech  block  being  recessed  in  soch  a  manner  as  to  allow  the  extr 
ft%e  play.  The  long  arm  has  at  its  end  a  semi-circular  extract* 
which  fits  into  a  recess  cut  in  the  bore  and  takes  under  the  rim  o 
cartridge.  At  the  end  of  the  short  arm  is  a  stnd  r",  which  works 
vertical  slot,  r"',  in  the  breech  block,  the  slot  having  a  little  less  U 
than  the  travel  of  the  block. 

To  serve  the  gun. — Ecvolve  the  upper  handle  of  the  lever  c.  Fig. 
the  rear,  and  the  stud  e  of  the  cam  E,  Fig.  1,  will  travel  to  the  rear  i 
its  guidcway  T.  As  soon  as  the  upper  arm  of  the  cam  posses  tbt 
tJcal,  the  block  will  commence  to  fall  and  will  continue  falling  ui 
brings  np  on  a  stud  fitting  into  the  slot  S,  Fig.  2.  In  this  move 
the  rear  face  of  the  cam  takes  against  the  projectinfj  lug  6  of  the  l 
pin,  Fig.  6,  and  forces  the  firing  pin  to  the  rear  against  the  preast 
its  spring  J,  Fig.  3.  As  the  firing  pin  is  thus  forced  to  the  real 
point  t  of  the  firing  lock  K,  Fig,  3,  takes  successively  in  the  notcl 
j/',  which  respectively  place  the  firing  pin  at  half  cock  and  at  full 
the  latter  position  being  maintained  by  the  upwanl  piessure  o 
spring  M.  As  soon  as  the  firing  pin  is  at  full  cock  the  cam  I 
I  against  the  curved  head  Y,  Figs.  1  and  5,  of  the  safety  pin  P,  aind  f 
it  down,  the  lug  W,  Fig.  5,  taking  in  the  slot  d,  Fig.  6,  of  the  firiuj 
and  locking  it  securely.  When  the  block  has  nearly  finished  itf 
the  stud  r"  takes  against  the  upper  face  of  its  slot,  Fig,  2,  causinj 
extractor  r'  to  suddenly  move  to  the  rear  on  its  pivot,  r,  and  ex 
the  empty  cartridge  case. 

To  load. — Enter  the  cartridge  and  push  it  well  in.  Reverse  the 
and  the  block  will  commence  to  rise.  When  the  toe  e'  of  the  cam, 
1,  takes  under  the  projecting  arm  z  of  the  safety  pin.  Figs.  1  and  I 
continued  movement  of  the  cam  will  gradually  raise  thesafet; 
until  the  bore  is  closed,  when  the  lug  W,  Fig.  5,  will  become  &eed 
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thfl  firing  pin  will  be  nulocked.  When  tb6  bi 
I  npring,  secared  to  its  left  lower  face,  and  v 
;)er  end,  will  catch  in  a  Bmall  cavity  in  the  tf  o 
Br  aa  to  lock  tbe  block  in  plac«.  A  smart 
IT  is  requirud  to  release  the  toe  of  the  cam 

rigger  and  its  point  N,  Fig.  1,  will  press  on  thi 
\  lock  K,  Fig,  3,  down  against  the  pressnre  of  the 
)int  *  is  freed  from  the  notch  g,  when  tbe  flriag  pia 
brward  under  the  action  of  the  spring  J,  and  ex- 
he  cartridge. 

6BIIB0K  RAI>ID-FIBE  flDNS. 

and  complete  trials  of  rapid-fire  gnns  ever  nnder- 
icted  by  the  niauufacturer  of  the  above-named  ty|)e 
',  and  with  results  whicli  proved  conclusively  tbe 
f  the  material  tested, 
ids  mention  of  more  tban  a  few  of  the  most  impor- 

erestiog  experiments  was  with  a  rapid-fire  howitzer 
i escribed  under  the  head  of  high-angle  fire, 
a  3.2-iDch,  35-ca1ibre  Gruson  rapid-fire  gnu   was 
:  and  smokeless  powders,  with  results  as  follows : 


rdor. 

Weight  of 

chmrEe. 

^Sii^' 

Uuidev»- 

loclty. 

Chunilicr 
prvHuro, 

15.* 

3331 

«.. 

bote  were  fired  from  this  gun  in  49  seconds. 
5-caltbre  rapid-fire  gun,  25  unaimed  shot  were  fired 
K)t  square  target  set  up  at  a  range  of  131  feet.    Tbe 
arget  and  out  out  a  hole  less  than  4  inches  across 


O-calibre  rapid-fire  gun ,  9  unaimed  shots  were  fired 
unaimed  shots  in  26  seconds. 
iccuracy  of  this  type  of  gun  is  exemplified  by  the 
ribed  below. 

fpresmfin^  the  iow  of  a  fimt-claen  torpedo  boat  by  a  Gratoa  53 
tRtllinMtre,  'Si  calibre,  rapid-fire  gun. 

DETAILS  ov  oris. 

inchaa..    2.09 

uiHm poDDda..     41,9 
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Total  length  of  gnn .- .calibres. 

LoDgthof  bore  .- - - do... 

Number  of  grooves  in  rifling , -... 

Weight  of  powder  charge*    Smokeless  C/89 ounces. 

Weight  of  steel  armor-piercing  projectile ponnds . 

Muzzle  velocity f.  s. 

Striking  velocity do.. 

Range yards. 


139 

39.1 

35 

24 

9.3 

4.4 

2,057 

1,752 

547 


10 
13 


BOILER   • 
BULKHEAD 


AFTER 
BULKHEAD 


SfCON'D 

PlTlkhead 


The  tftrgot  consisted  of  two  side  plates  and  four  athwartship  plates. 
The  side  plates,  which  were  3.3  feet  high  by  lo.C  feet  long,  were  riveted 
to  the  bulkheads  to  form  a  wedge,  the  bulkheads  being  stiffened  at  their 
upper  and  lower  edges  by  small  angle  irons,  and  having  horizontal 
plates  riveted  along  their  upper  edges  to  represent  a  deck.  This  struc- 
ture was  open  at  the  bottom,  and  rested  on  wooden  blocks  in  such  a 
manner  as  to  clear  it  from  the  ground  by  about  2^  inches. 

[Material  of  t«arget:  Qrnson's  Bessemer  steel.] 

Thickness  of  side  plates inches..  .315 

Thickness  of  deck  plates do..  .315 

Thickness  of  boiler  bulkhead do. .  .  472 

Thickness  of  remaining  bulkheads .' do..  .315 

Firing  details. — The  plane  of  fire  corresponded  with  the  vertical  Ion- 
^ritadinal  section  of  the  boat.  The  gun  was  handled  by  men  experienced 
in  working  rapid-fire  guns,  the  range  was  accurately  known,  and  gun 
and  target  were  stationary ;  in  consequence  of  which  13  shots  were 
easily  fired  in  30  seconds.  The  effect  of  each  shot  is  shown  on  the  dia- 
grams above. 
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For  simplicity  of  explanation  these  are  ouia1>ere<t,  but  those  Dombera 
do  not  represent  the  order  in  which  the  shots  were  flred,  the  rapidity 
of  fire  haviDg  been  too  great  to  note  the  reanlts  on  the  target  until 
after  the  teat  was  finished. 

Nos.  1,  2,  and  3  ail  struck  abont  halfway  up  the  port  side  forward  of 
the  first  bulkhtiiid  and  within  a  foot  of  each  other,  bulging  in  and 
deeply  scoring  the  plate,  but  not  penetrating. 

Nos.  4  and  5  struck  high  up  on  the  port  side  between  the  first  and 
second  bulkheads,  No.  4  penetrating  and  Xo.  5  bulging  in  aud  scoring 
the  phvte  but  not  penetrating. 

No.  6  struck  the  port  side  just  abaft  the  second  bulkhead,  scoring  the 
plate  bat  not  penetrating. 

Nos.  7  and  S  struck  the  port  side  well  down  and  just  forward  of  the 
first  bolkheatl  and  penetrated. 

No.  9  Htruck  well  down  on  the  starboard  side  Just  abaft  the  st«ni, 
penetrating  the  plate  and  loosening  plate  rivets. 

No.  10  struck  on  the  starboanl  side  almost  at  the  junction  of  the  side 
ptate  and  second  bulkhead,  ba«lly  damaging  the  side  plate  and  then  per- 
forating the  second,  third,  aud  boiler  bulkheads,  as  shown  in  the  bulk- 
bead  diagrams.  This  shot  did  much  more  damage  than  any  of  the 
otiiers. 

No.  11  strock  on  the  storboard  side  just  abaft  No.  9,  and  perforated 
the  lower  angle  iron  of  the  first  bulkhead. 

No.  12  struck  just  abaft  No.  10,  and  penetrated. 

No.  IS  strnck  tliu  lower  edge  of  tlie  port  plate,  glanced  off,  and  pass- 
ing  under  the  second  aud  third  bulkheads,  penetrated  a  lower  corner 
of  the  boiler  bulkhead. 

It  will  he  noticed  that  most  of  the  shots  which  penetrate<l  struck  in 
places  where  the  plates  had  been  stiflened  by  bulkheads  or  angle  irons. 

From  the  direction  assumed  by  No.  10  shot  in  passing  through  the 
bulkheads  it  is  but  reasonable  to  suppose  that  it  struck  the  ground 
before  striking  the  boat,  and  it  may  be  that  some  or  al)  of  shots  Noa. 
■  8,'9, 11,  and  12  did  likewise. 

The  results  of  this  test  were  excellent,  aud  plainly  indicate  the  value 
of  the  rapid-fire  gun  for  torpedo-boat  defense. 

(1RI'S(»'S  4.7S.1M)K  RAPID. PlltK  IIOfflTZeB. 

This  howitzer  which,  at  the  Gruson  firing  trials  at  Tangerhiiette, 
gave  the  excellent  results  described  under  high-angle  fire,  is  the  first 
howitzer  to  which  the  falling-block  type  of  the  rapid-fire  system  haa 
been  applied.  It  consists  of  a  single  forged  crucible  steel  tube,  having 
a  falling  block  of  a  form  simitar  to  that  found  in  the  Gruson  rapid-fire 
gnus,  but  differing  in  the  details  of  its  mauipulatiug  and  firing  mech- 
anism. 

This  gun  is  illustrated  iu  Plate  IV,  aud  the  manipulating  and  firing 
mechanism  arc  as  described  below. 


/> 
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The  tranuions  of  the  piece,  A  A,  Figs.  1  and  3,  are  abreast  the  breec 
block  aperture.  To  the  right  one  is  attached  the  belt-cr^ink  levi 
a,  Fig.  3,  the  turnin;;  of  which  by  its  handle,  b,  acta  to  move  the  blo< 
vertically.  lu  the  hollow  axis  of  this  lever  is  a  torsion  spring  (shov 
ill  Fig.  3),  the  inner  end  of  which  is  connected  to  the  crank  and  tl 
outer  end  to  a  hook,  which  by  meann  of  a  pin  is  kept  from  revolvii 
with  the  lever,  in  consequence  of  which  the  spring  stretches  daring  tl 
downwani  movement  of  the  block,  thus  acting  as  a  support.  lu  tl 
upward  movement  this  acts  to  decreatie  the  uceessary  lifting  ]>ow( 
The  fall  of  tlie  block  is  limited  by  a  screw,  t;,  Fig.  3,  through  the  It 
trunnion,  which  works  iu  a  vertical  groove  in  the  left  side  face  of  tl 
breech  block. 

The  block  it^  locked  in  the  closed  position  by  a  locking  catch  on  tl 
light  wall  of  the  breech  apertnre,  so  fitted  as  to  take  bebin<l  the  lev 
arm  and  retain  it'in  place  until  released  by  pressure  on  a  counectii 
luE  projecting  throngh  the  rear  of  the  breech. 

Firing  mec/tunism.— This  is  very  simple  and  consists  of  a  firing  pi 
d,  and  a  hammer,  e,  Fig-  2,  mounted  on  the  spindle/  in  such  a  manner 
to  hang  over  to  the  rear,  and  provided  with  a  short  trigger  arm,  g, 
which  a  firing  lanyard  is  to  be  attached.  A  sharp  pull  on  the  la 
yard  will  drive  the  firing  piu  to  the  front,  and  when  the  lanyard 
released  the  hammer  and  pin  will  drop  back  to  the  rear.  The  nose, 
on  the  bearing  uf  the  hammer,  acts  to  keep  the  firing  pin  from  coi 
ing  to  the  front  until  the  block  is  in  its  toeking  position. 
The  details  of  the  howitzer  are  as  follows : 

Calibre iiiclics..     4, 

Total  length cuIilittiB..     11 

Length  of  boro iiiclieH..     4( 

Length  nrrilliiifr do.,..     41 

Weight  of  breeth  uieohaDiHrn liuuiictu..     8^ 

Tot»l  wei);ht  of  gun do S 

Namber  of  groovoB  in  rillin<; . 

Charge  of  Binokoltxs  powder.  e/Si) ounces..     IS 

Weight  of  projectile po'uiiilB..     36 

Muzzle  velocity  f.B..      S 

Com^KindiDg  chamber  prusanre totiB  per  square  inch..      9 

Prab*bleTate  of  fire  per  minute 

CalaalAted  range  at  ulevatiuii  of  34'-~  W yurds..  G,S 

A  13-calibre  Grusou  howitzer  has  also  been  constructed  for  use 
shielded  land  mounts.  The  trunnions  found  in  the  lll-calibte  howit^' 
are  replaced  by  three  trunaiou  rings. 
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HOTCBKISS  S.M-lltCH  <ll-rODNI>GB)  BAFID-FIBE  fltriT. 
Setull  of  tT\aU  M  SiUoOi,  EnqlatiA,  July  31  and  Augiiit  1 ,  1890. 
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Tweuty-two  ahote  in  all  were  lired,  bat  fall  details  of  only  the 
tbree  bave  been  obtAinod. 

A  rauge  of  6,825  yarda  was  obtiuned  at  ao  angle  of  eleration 
degrees,  tbe  gaa  being  placed  at  a  height  of  37  feet  above  the  pis 
fall. 

God,  carriage,  and  ammunition  worked  perfectly,  the  satisEft 
maimer  la  which  the  cartridge  cases  were  extracted  beiag  portico 
uoticeable. 

The  jump  as  measured  duriag  the  last  two  rounds  was— 1.9  inches. 

KRUPF  RIPIV-FIBE  OVVH. 

During  tbe  latter  part  of  1890  Krupp  carried  on  an  extensive  series  of 
experiments  with  the  armor- piercing  calibres  of  his  rapid-fire  guns  witib 
uniformly  excellent  results. 

The  results  given  in  tbe  following  table  are  interesting  in  showing, 
for  the  nearly  eqnal  chamber  pressures  obtained,  the  relation  existing 
between  the  charges  and  consequent  velocities  in  the  guns  in  which 
grains  of  similar  size  were  used : 


Detail!. 

Krnppl0.y-E. 
F.gun.  L/se. 

Krnppl!~R,F. 
sun.  L/S5. 

Krapp  1»-  R.  y. 

KnipplS-K.F. 
gun.  L/SS, 

Calibre                     luchoa 

*.13 

Cube..lllT 

CubB,.Hn 

S.12 

6.W 

Kind  of  powder  nwd 

WBLghtoI  charge lb... 

Weight  of  pr^lecUle. . .  .Ib4. . 

Mnaileveloeltj- ta.. 

Chamber  pnwnre,  tona  to 
■quue  Inch. 

6Dioke1e»,C/H». 
Ciibe,.l»7 

.Why.Mby.m 

24S0 ;:::::': 

„ 

permtaote. 
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lUXn  AUTOMATIC  MAiniNE  fiDKS. 

This  type  of  macbine  enn,  described  on  p.  364,  No.  VII,  has  brei 
offlcially  adopted  for  the  Eaglish  uavy,  and  a  numlieF  ordered  of  : 
calibre  of  0.303  inch  to  take  the  new  Euglish  magazine  rifle  amtuuiii 
tiou.  The  gua  weighs  ouly  50  pouuds  aod  haa  attaiued  a  rate  of  601 
shots  per  mlaute. 

The  maxim  37-mm.  automatic  macbioe  guu  has  been  frequently  ex 
perimented  with  abroad,  and  has  attaiued  a  rate  of  250  shots  pe 
minute.    Its  principal  details  are  as  follows : 

C»Ubie , inches..  1.4 

W^eigbt poauda..  3ft 

Rifling '. Uuifonu,  ose  tiiniia,  calibres..  3i 

Powd^ohu^D ouucea..  2.8 

Projectile '. • pound.. 

l^afflh  of  ooniplete  ronud iuchca  .  6.! 

Weight  of  complete  round ponnda..  1.4i 

Muzzle  Telocity f.  h..  I,;tll 

The  Austriana  have  adopfed  aud  are  n.siiig  guns  of  this  tyxie  of  : 
calibre  of  0.315  inches. 

■AXm-NORVENPBLAT  BAPID.FIKE  Ol'KS. 

The  largest  calibre  of  this  type  constructed  up  to  the  present  time  ii 
the  4.72-iDch. 

The  breech  block  of  this  gun  is  fitted  on  the  interrapted-screw  pria 
cdple,  the  screw  threads  and  blanks,  instead  of  being  parallel  to  the  axii 
of  the  block  as  in  the  Cauet  and  Armstrong  rapid-fire  types,  being  it 
the  form  of  spirals.  The  block  works  in  a  hinged  collar.  Studs  in  tb< 
collar  are  fitted  to  travel  in  curved  grooves  cut  in  the  surface  of  th< 
block  in  such  a  manner  as  to  cause  the  block  aud  collar,  when  th( 
breech  is  opened,  to  drop  to  the  right  around  au  axis  parallel  to  th* 
bore  of  the  gon. 

The  principal  details  of  this  gun  are  as  follows: 

CaUbre inches..     4.71 

Total  weight tons..       2.! 

Total  length , calibres..     4B.1 

Powder  charge  (ordiuaiy  powder) poiiudB..       ill 

Weight  of  projectile do..        4! 

CklcnUted  tnuzzle  velocity f.s. .  3,30( 

Some  interesting  trials  have  been  carried  out  tliis  year  with  a  6 
poander  (3.24  inch)  Maxim- Nordenfeldt  rapid-fire  gun.  In  one  trial  in 
England  five  rounds  were  fired  at  a  Yickers  4-iuch  steel  plate  at  a 
range  of  100  yards.  Armor- piercing  projectiles  were  employed.  A) 
the  last  shot  a  charge  of  13  ounces  of  Maxim  smokeless  powder  wat 
used  which  gave  a  mnzzle  velocity  of  2,200  f.  s.  and  caused  the  projec 
tile  to  perforate  the  plate. 

Of  the  calibres  of  the  Maxim-Nordenfeldt  rapid-fire  guns  which 
bave  been  coustrncted  up  to  date,  the  following  are  those  which  have 
been  fitted  vlth  uie  Haziiu  aatomatlo  breech  mechanism. 
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,  14'ponndor,  trith  a,  rate  of  about  15  iinaimeil  Nhnt«  per  mionte. 

9-pnaiiiler,  with  it  rate  of  aWiit  4h  iinaimad  hNoU  per  minute. 
.    6-pounder,  with  a  rate  of  about  I>0  unaitiieil  Hbiitn  pur  ininale. 

S-puDoder,  with  a  rate  of  about  CO  unaimud  Hliots  pet  minute. 

ouDder  has  actually  fired  60  shots  iu  61  seconds. 

striau  Governmeot  has  ordered  a  3-iiicli  gnu  of  this  type,  pre- 

'or  experimental  purposes. 

SKODA  RtPll»>FlKI»  6il!(. 

11,  referred  toon  |>age  112,  No.  IX,  has  been  officially  adopted 
istma  Goveruineiit.  It  is  illustrated  in  Plate  v. 
block. — This  18  a  vertical  falling  block,  with  its  front  and  rear 
iued  as  io  Figs.  4  and  0.  It  its  guide<]  up  and  down  in  the 
lening  by  ftieans  of  projections  on  its  side  faces  fitted  to  work 
J  X,  cut  in  the  sides  of  the  breech  opeuing.  The  downward 
limiteil  by  the  set  screw  Y,  Fig.  5,  which  projects  into  a  ver- 
ve, Z,  Fig.  5,  cut  in  the  left  face  of  the  block.  The  upper  sur- 
3  block  is  scored  out  iu  such  a  manuer  as  to  permit  the  intro- 
'  the  cartridge  with  the  least  fall  of  block.  A  face  plate,  U, 
th  its  edges  rounded,  is  fitt«<i  to  the  front  face  of  the  block. 
£  is  raised  and  lowered  by  means  Of  a  hand  lever,  A,  Fig.  4, 
bo  the  spindle  B.  To  this  spindle  is  secured  a  crank  arm,  C, 
rks  iu  a  recess  cut  in  the  right  side  of  the  breech  block.  The 
of  this  crank  arm  is  couuected  by  a  fixed  screw,  c,  to  one  end 
scting  rod,  D,  the  other  end  of  which  is  secured  to  the  breech 
%  pin,  d. 

meckaniam. — Passing  transversely  through  the  block  is  a 
;,  Figs.  2,  4,  and  6,  on  which  are  fitted  two  arms  by  means 
.he  firing  pin  is  brought  to  the  cocking  i)ositioa.  Cue,  e,  Fig. 
i  ia  the  right-himd  recess  of  the  block  directly  under  the  con- 
dD;  the  other,  a  cocking  arm,  e',  working  in  a  slot  in  the  mid- 
block,  I'^g.  5,  through  the  upper  part  of  which  passes  the  Gr- 
and its  spring,  /,  Fig.  2.  Through  this  central  slot,  but  be- 
ipludle  E,  passes  a  second  spindle,  G-,  Fig.  2,  on  which  ia 
a  double  armed  lever,  g  g",  the  vertical  arm  g  of  which  is 
gainst  the  bearing  of  the  cocking  arm  &  by  the  sear  spring 
rigger  nose  I,  Fig.  2,  takes  against  the  extremity  of  thft  hor- 

ars  (Figs.  3  and  5). — These  are  do  ubie  and  consist  of  a  spindle, 
rhich  a  sleeve,  L,  is  fitted ;  in  one  with  the  sleeve  are  two  ex- 
■ms  I  I,  recessed  at  their  upper  ends,  and  a  :;urved  toe,  m, 
Stted  to  work  in  a  score  which  decreases  in  depth  from  bot- 
)  as  shown  in  Fig.  4,  in  the  forward  lower  part  of  the  block. 
;  the  gun. — Revolve  the  lever  A  backward  and  the  crank-arm 
e  (o  the  rear  and  downward.  At  first,  until  the  crank-arm  G 
tcting  rod  D  straighten  out  in  the  same  right  liue,  the  block 
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will  rise  a  little,  after  which  0  and  D  will  make  a  decreasing  angle  to 
the  rear  antil  the  block  is  down  to  the  loading  position.  As  the  block 
descends  the  toe,  m,  of  the  sleeve  of  the  extractor,  Fig.  6,  is  pressed  to 
the  front  by  thejdecreasing  score  in  the  block  and  gradually  withdraws 
the  empty  cartridge  case  until  m  reaches  the  top  of  the  narrow  score, 
where  it  receives  a  sadden  sharp  movement  to  the  front  vrhich  causes 
the  extractors  to  throw  the  empty  case  out  of  the  bore  to  the  rear.  Dur- 
ing this  tailing  movement  of  the  block  the  connecting  rod  D  takes 
against  the  arm  0,  forcing  it  down  and  causing  the  toe  of  the  cocking 
arm  &  to  take  against  a  projection  on  the  under  surface  of  the  firing  pin 
F,  forcing  the  firing  pin  to  the  rear  against  the  pressure  of  its  spring, 
/^  until  the  toe  of  the  arm  g  of  the  sear  takes  in  a  projecting  notch,  n, 
"Fig.  2,  in  the  bearing  of  the  cocking  arm  6^,  which,  by  the  pressure  of 
its  spring,  retains  the  firing  pin  in  the  cocking  position.  In  order  to 
insore  certainty  of  thus  cocking  the  piece  the  continued  falling  of  the 
block  causes  the  projecting  notch  n  to  go  a  little  beyond  the  cocking 
position,  and  then  to  come  back  to  it  as  the  block  reaches  the  end  of 
its  travel. 

The  cartridge  is  now  introduced,  and  the  block  raised  by  a  forward 
movement  of  the  lever  A.  The  positions  of  the  crank-arm  G  and  the 
connecting  rod  D  at  an  angle  forward  of  the  right  line  connecting  their 
pivots  act  to  lock  the  block  against  accidental  opening  on  firing. 

To  fire. — ^PuU  the  trigger,  and  its  nose,  I,  will  press  down  on  the  arm 
g*  and  force  the  arm  g  back  clear  of  the  projecting  notch  n,  thus  sud- 
denly releasing  the  firing  pin. 
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HIGH-ANGLE  FIRE. 

The  employment  of  rifled  breech-loading  mortars  and  howitzers  for 
high-angle  fire  in  coast  defense  has  been  receiving  much  attention  of 
late  years,  and  a  number  of  such  guns  have  been  eonstructed  and  ex- 
perimented with  by  Armstrong,  Oanet,  Gruson,  and  Ejrupp,  the  degree 
of  success  attained  by  each  depending  upon  its  mount.  France  and 
Italy  have  many  mortars  and  howitzers  mounted  and  in  position. 

It  is  proposed  to  have  such  mounts  on  board  ship,  principally  for  use 
where  direct  fire  is  impossible.  Many  of  the  large  English  war  ves- 
sels now  building  are  to  have  at  least  oue  in  the  bow.  The  mount  de- 
scribed on  page  81,  Ko.  IX,  and  the  Ganet  mount  herein  described  are 
considered  very  desirable  for  this  purpose. 

Following  are  details  of  interesting  experiments,  which  will  give  an 
idea  of  the  possible  accuracy  of  this  kind  of  fire  under  the  most  favor- 
able conditions. 

KBUPP'S  HEPPElf  EXPEBIMENTS. 

One  of  the  many  firing  experiments  carried  on  by  Ejrupp  at  Meppen 
was  against  a  target  representing  the  horizontal  crown  of  a  protective 
deck,  the  details  of  which  are  interesting  as  showing  the  effect  at  long 
1538— No.  X 10 
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m  of  armor-pieroing  projectiles  discharged  from  a  rifled  hovitta', 
gh  angles  and  with  low  velocities. 
tails  of  target. — This,  which  was  52.5  faet  long,  13.1  feet  wide,  and 
chea  thick,  was  bailt  ap  of  three  1-ineh  and  one  j^inch  steel  plate* 
ed  to  seven  heavy  loogitadinal  steel  ribs  secared  in  a  horizonbd 
ion  to  a  bed  of  wood  of  sooh  thickness  aa  to  bring  the  plate  to  ■ 
noe  of  about  6J  feet  above  the  ground. 

BaHUUeal  dttaiU. 
(Ooa  nwd,  Ernpp'i  JAK  oeuUmetie  (ll.S«-lnolil  rilM  hovltMr.] 

rh  of  bore .....o&IIliroa.. 

it  of  howitzer . ...... .. tons.. 

itile  (forged  steel  armor-piercing) poaads-.  66Li 

1(1.9  knots) yuie..  3 

Hng  details. — Three  series  of  shots  were  fired. 

ftnt  itrUi. 

«r  of  ebote  Sied ......,.'.„.., 

;eof  blauk  powder - - pounds- - 

of  elevatioil degrees-. 

<of  impact do 

Dg  velocity - ■ f.  s.. 

ng  energy f.  t..  1,701 

nam  deviation  in  range feet.. 

nnm  deviation  in  direction do 

ily  one  hit  was  made,  the  point  of  impact  of  which  was  distant  from 
Qiddle  point  of  the  plate  by  6J  feet  short  in  range,  and  19  inches  ii 
tion.  The  projectile  peri'orated  the  plate  and  penetrated  &  feet 
the  earth,  bending  in  the  first  rib  to  the  left  of  the  point  of  impact 
depth  of  about  10  inches  and  loosening  10  rivets.  The  entire  plate 
bent,  the  depression  at  its  middle  point  amoauting  to  about  Ij 

3S. 

Second  leriei. 

>er  of  sbots  fired ... . . , 

^  of  black  powder .  — .. . poands.. 

I  of  elevation ■ - degrMs-. 

I  of  impact do.... 

ing  velocity f.  a-.  75L! 

ing  energy tt..  2,K 

mum  deviation  in  range . feet..       It 

nam  deviation  indirection , ....do 8& 

ily  one  hit  was  made,  the  point  of  impact  of  which  was  distant 
the  middle  point  of  the  plate  by  5  feet  over  in  range,  and  20  inches 
rection.  The  projectile  perforated  the  plat«  and  penetrated  3^  feet 
the  earth,  bending  in  the  nearest  rib  to  a  depth  of  17  inches  and 
king  13  rivets.  The  entire  plate  was  bent,  the  depression  at  ita  mid- 
)oint  amouDting  to  about  3.5  inches. 
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Third  series. — ^Twenty  shots  were,  fired  at  an  elevation  of  65  degrees 
bat  no  hits  were  made. 

Two-thirds  of  the  number  of  shots  of  the  first  and  second  series  struck 
within  an  area  less  than  that  presented  by  the  decks  of  the  majority 
of  the  larger  men-of-war  now  afloat,  but  it  must  be  remembered  that  the 
gan  was  mounted  on  asteady  platform,  the  range  was  accurately  known, 
and  the  target  was  fixed. 

JAPANESK  EXPSBIMENTS. 

IBxperiments,  very  similar  to  those  at  Meppen,  were  carried  out  in* 
Japan  in  March  of  this  year  with  a  howitzer  and  a  mortar,  each  made 
at  the  Osaka  Arsenal. 

The  target,  which  represented  an  ath  wart-ship  section  of  the  protect- 
ive deck  of  the  lately  constructed  coast  defense  vessel  Matsushima^  was 
59  feet  long,  17.3  feet  broad,  and  2.95  inches  thick,  being  composed  of 
three  equal  thicknesses  of  Schneider's  steel  riveted  together. 

This  target  was  shaped  to  the  form  of  the  protective  deck  of  the 
MaUushimay  and  was  placed  horizontally,  with  its  longer  axis  in  the 
plane  of  fire. 

The  following  are  the  principal  details  of  the  experiments: 
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I<engthin  calibres 

Charge  of  pebble  povder. 
ChUled  caat-iroD  projectUe 

If  oasle  velocity 

Ansloof  eleTatioQ 

Angle  of  impact 

Range 

Kombor  of  sbota  flred.... 

Ji'mnber  of  hits  made 

Mean  error  in  raoge 

Mean  esror  in  direction... 


Gun  used. 


28"   (ll-iQch) 
howitzer. 


20.9  ponnds. 
478.  5  pounds. 


716 

58 

61 

3,770 

45      .... 

3      .... 

134. 5  feet 

26.2  feet 


f.a.... 

degrees 
degreee 
yards .. 


27""  (10.6-iuch)  mor- 
tar. 


7 

11 

269 

715 

60 

63 

3,553 

73 

4 

181.2  feet 

49.2  feet 


pounds. 

pounda. 

£s. 

degrees. 

degrees. 

yards. 


Only  seven  hits  were  made  out  of  the  118  shots  fired,  but  16  others 
strack  the  ground  around  the  target  within  an  area  representing  the 
deck  of  the  Matsushima. 

Two  of  the  seven  shells  which  struck  the  target  contained  bursting 
charges,  and  were  fitted  with  a  new  delayed-action  fuze  of  Japanese 
design.  Each  of  these  perforated  the  target  and  burst  after  penetrat- 
ing over  6  feet  in  the  ground  under  the  target. 

aBusoif's  tanoebhUette  expebdients. 

One  of  the  most  interesting  of  the  many  firing  experiments  carried 
on  by  the  Gruson  firm  last  September  was  that  of  a  4.72iuch  rapid-fire 
howitzer,  mounted  on  a  field  carriage,  at  an  earthwork  showing  a  &ont 
of  33.8  feet|  at  a  distance  of  3,281  yards. 
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Tlie  principal  details  were  as  follows : 
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TARSET 


i>cf<ifl(  of  gun. 
(GnD.  Grnson'B  IS-centimetre  (t.TZiucb)  It.  F.  howitrpi-l 

Length  of  bore calibres..    9.S 

Total  length  of  gun .,...do tl.7 

Weight  of  gan ..'. poiindB  ■    M 

Length  of  rifling .... LUtlibres..    ti 

Weight  of  charge,  suiokelesa,  c,/89 onncen..    t'-B 

Weight  of  shell  and  shrapnel  IKmixIs..  %,- 

Number  of  halls  in  ehrapuel 4^ 

Mazzle  velocity f.s.-TE.I 

Firing  details. — Tweoty  shots  in  all  were  fired,  the  first  ten  with  shell, 
the  remainder  with  shiapuel,  the  elevation  for  all  but  the  flrst  being 
between  1S°  and  19°.  Two  of  the  ten  shells  hit  the  target,  the  remain- 
der striking  in  the  8X>&ce  included  between  points  44  yards  shon 
and  219  yards  over.  One  of  the  shells  struck  the  superior  slope  of  tbe 
earthwork  at  A;  theotherstruek  just  inside,  at  B,  and  burst.  The  first 
shot  was  fired  at  an  elevation  of  2Q^°  and  went  219  yards  over.  TIk 
elevation  was  then  decreased,  and  tberemainiugshots  struck  iuaspace 
Incladed  between  points  44  yards  short  and  55  yards  over. 

With  the  ten  rounds  of  shrapnel  the  fuzes  were  set  for  from  lii 
seconds  to  15.3  seconds,  and  one  direct  hit  was  made  at  C;  all  the 
remaining  shrapnel  borst  in  a  space  included  between  points  55  yardi. 
short  and  22  yards  over. 

This  practice  was  considered  to  have  been  very  good. 


'-I 


* 


Hm 


11  '-J  '• 


.a  Km 

•11., 


*  '1  1  "i 


I*  M 

1     •* 


: .  ,1   • 
'    i;..*, 


rt 


ti 


'■1 


,i 


■• 


PLATE  VI 


VAVASSEUff'S   6- INCH   R.  F.  GUN  MOUNT. 
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GUN  MOUNTS. 


One  of  the  moat  importaat  subjects  now  engaging  tbe  attention  of 
ordnance  officers  is  that  of  the  most  advisable  maDoer  of  moanting  and 
working  heavy  gnus  on  board  ship. 

It  is  reasonable  to  suppose  that  the  present  muzzle  velocities  are 
quite  ceitain  to  be  increased  in  the  near  future,  and  as  tbe  work  done 
on  a  mount  is  proportional  to  the  square  of  the  velocity  of  recoil,  which 
-vanes  as  the  muzzle  velocity  of  the  projectile,  it  follows  that  the  first 
condition  necessary  with  the  modem  gun  moant  is  that  of  greater 
strength,  aaffieient  to  withstand  the  strains  produced  by  the  increased 
recoil  energies. 

Other  necessary  conditions  are  those  due  to  the  limited  space  avail- 
able on  board  ship  and  to  the  lightneas  and  lack  of  rigidity  of  the  gun 
platform .    The  most  essential  of  these  ue  as  follows : 

Light  weight  combined  with  soffloieDt  strength  to  withstand  all 
possible  strains. 

Economy  of  space  and  simplicity  of  all  working  parts. 
Capability  of  being  trained  and  worked  with  ease  and  rapidity  nnder 
all  conditions  of  sea  and  weather  up  to  the  instant  of  firing. 

Certainty,  simplicity,  and  reliability  of  recoil-checking  arrangements. 
The  degree  of  snccess  attained  in  approaching  to  these  conditions 
can  be  beet  ezemplifled  by  descriptions  of  some  few  moants  and  recoil 
checks  now  in  nse  in  foreign  ooantries. 

The  German  naval  authorities  object  to  any  ordnance  that  can  not 
be  worked  by  hand,  and  will  not  admit  hydraulic  gear  on  board  ship 
for  gnu  mounts. 

The  English  have  mounted  10-inch  breech-loading  rides  on  the 
Thunderer  on  gravity  return  carriages,  the  gun  having  no  appreciable 
preponderance,  and  its  tmnnioua  being  fitted  with  antifriction  knife- 
edge  pivots  resting  on  strong  adjustable  springs  fitt«d  to  the  carriage. 
Tbe  nae  of  electric  gear  for  gun  mouuts  is  increasing,  and  gives,  as 
compared  with  hydraulic  gear,  not  only  an  advantage  iu  weight,  si>ace, 
and  safety,  but  a  greater  facility  for  training  in  elevation  and  direction, 
tbnfi  insuring  greater  rapidity  and  accuracy  of  fire. 

TATISSKDB  0.  F.  BiFimnBI  «ini  ■ODHI. 

This  mount,  Plates  vi  and  vir,  which  has  been  adopted  by  the 
English  naval  authorities  for  tbe  Armstrong  6-ii)cb  rapid-fire  guns, 
consists  of  three  principal  parts :  a  tubular  cradle,  an  nnderframe,  and 
a  base.  The  gun  is  fitted  to  slide  within  the  tubular  cradle.  Trunnions 
on  each  side  of  the  cradle  fit  in  bearings  in  tbe  nnderframe.  The  nnder- 
frame is  pivoted  in  and  revolves  upon  the  base. 

Extending  downward  from  the  rear  of  the  gun  are  two  stout  lags, 
one  on  each  side.    Keyed  to  the  top  of  the  gan  so  as  to  move  with  it, 
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)wa  in  the  cat,  ia  a  retorn  recoil  cylinder  containiDg  a  stroftg 

tabular  cradle  is  fitted  with  trnnnions  which  take  Id  bearis| 
I  A,  Plate  VII,  FigB.  1  aad  3.  These  blocks  fit  into  slots  in  tb 
rrame  B,  Figs.  1  and  3,  and  are  locked  in  place  by  adjaetaUt 
}.    From  the  top  of  the  front  part  of  the  cradle  projects  a  ston: 

which  is  bolted  the  piston  rod  of  the  recoil  cylinder.  To  tb* 
a  of  the  rear  part  of  the  cradle  are  rireted  the  two  recoil-cheek 
ers,  the  piston  rods  of  which  are  bolted  to  the  lags  on  the  rextd 
in,  as  Indicated  in  Plate  tl  These  cylinders  commnnicatA,  »iil 
ttoil  checks  are  of  the  Vavassear  type. 

base  0,  Fig.  1,  Plate  vu,  is  bolted  to  the  deck.  The  nnderfruo; 
>n  this  base,  to  which  it  is  confined  by  two  strong  clips  D.  Inio 
}ttom  of  the  anderframe  is  screwed  a  central  vertical  pivot  E. 

takes  in  a  corresponding  socket  m  the  base  and  rests  on  Rpring« 
lie  springs  bear  against  a  plate,  6,  resting  on  a  nest  of  anti-fiv- 
illers,  g.  The  plate  G-  is  fitted  with  a  central  stem,  g',  which,  bj 
I  of  an  adjustable  nnt,  is  used  to  keep  the  springs  from  llftiogtbc 
Erame  to  such  a  degree  as  to  bring  the  clips  into  hard  bearing. 
in  in  direction  is  given  by  means  of  hand  wheels  H  H,  Figs.  1, 2. 

on  each  side  of  the  monnt,  which,  by  means  of  rods  h,  pinions  k. 
,  and  bevel  wheels  h,"  actuate  a  worm,  I,  Figs.  1  and  3,  which 
into  the  teeth  of  a  rack,  J,  Fig.  1,  formed  aronud  the  greater  pan 

circnmference  of  the  base. 

in  in  elevation  is  given  by  means  of  the  hand  wheel  K,  Figs.  2, 3. 

on  the  left  side  of  the  mount,  which,  by  means  of  a  rod  and  gear- 
itnates  the  pinion  L,  which  gears  into  a  toothed  elevating  rack,  H. 
,  secured  to  the  side  of  the  cradle. 

sight  bars  are  fitted  to  slide  in  tabular  bearings.  These  bear- 
re  jointed  to  arms  projecting  upward  from  the  owlle  iu  snch  t 
iT  that  they  can  be  elevated  and  depressed  around  the  joints  at 
..    This  movement  is  given  by  jueans  of  pinions,  at  the  rear  endi 

bearings,  working  on  graduated  ares. 

CllfST  MOBTIS  OK  lUTU  UOUST. 

i  was  designed  for  nse  on  board  ship  in  the  hope  that  it  wonld 
in  giving  the  least  possible  strain  to  the  deck  forming  the  gni 
rm. 

,  1,  Plate  Tin,  illustrates  this  mount  with  the  mortar  loaded 
for  firing  at  a  high  angle.  It  is  a  central  pivot  fitted  to  revolve 
lers.  The  rockiog  arms  A,  which  contain  the  trunnion  bearings, 
e  about  the  shaft  B  of  the  aaderframe  0,  and  two  balanciDj 
which  are  fitted  to  and  extend  below  the  shaft  B,  contain  recesse) 
innion  bearings,  the  tranoions  of  which  guide  the  recoil  cylinden 
I  fro. 
ration  of  the  chase  is  given  by  means  of  the  elevating  lever  i 
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I>  and  E,  tbe  arms  D  tnrtiitig  on  beanogs  on  the  abaft  B  tl 

Action  of  tbe  elevating  lever  F,  and  being  locked,  when  tb< 

■at  the  deaired  elevation,  by  a  screw. 

Borne  details  of  this  mortar  may  be  of  interest: 

Calibre Ii 

ToUl  weight pe 

Total  lengUi oal 

Iietigtli  of  bote 

BifliEg.J^"***" 

^    I  No.  01  grooves .l 

Wmgbt  of  charge.. pc 

Weight  of  projectile ,1 

Haule  Telooit7 

MaTimnm  r^Kj-a ^ 

BBKECH-LOlDIlffl  RIFLED  HOWITZER  ■OUHTS. 

Armstrong.— Fig,  2,  Plate  YIII,  is  a  cut  of  an  YlZI-int 
howitzer  constructed  by  Sir  Wm.  Armstrong  for  high  angle 
mounted  as  to  give  elevations  op  to  75°. 

The  carriage,  A,  is  formed  of  two  stont  steel  frames  rig 
togetheT  in  BHcfa  a  manner  as  to  allow  the  gnn  to  be  hrongb 
zoDtal  position,  and  fitted  with  bearings  for  the  howitzei 
and  with  logs  to  which  tbe  hydraulic  cylinder  piston  rods  n 
The  carriage  is  fitted  to  slide  on  inclined  bearing  surfaces  oi 
frame,  along  which  it  is  gnided  by  stout  clips. 

Tbe  nnderframe,  B,  is  formed  of  two  parallel  steel  frame 
a  corved  cross  piece  in  front  and  rigidly  secnred  to  tbe  ap 
'  the  base  O,  fitted  to  revolve  on  live  rollers,  as  shown  in  tin 
sliding  aor&oes  for  the  carriage  are  inclined  at  an  angle  i 
the  hwizontaL  The  bydro-pnenmatic  recoil  cylinders  are  tx 
nnderframe,  one  on  each  side,  and  each  contains  an  air  ch 
hydraalic  chamber  connected  by  a  recoil  anda  passover  vah 
chamber  connected  to  its  corresponding  one  in  the  other  cyl 
independent  pipe  which  serves  to  equalize  the  recoil  pressui 

This  howitzer  is  always  brought  to  a  horizontal  position  I 
This  is  accomplished,  after  firing,  by  elevating  gearing  a 
means  of  hand  wheels,  D,  one  on  each  side  of  the  mider&ai 
loaded,  it  is  given  the  desired  elevation,  and  then  mn  up  t 
opening  the  passover  valves  which  serve  to  open  oommuu 
tween  the  air  and  hydranlio  chambers. 

Train  in  diiactioD  is  obtained  by  means  of  the  hand  whee 
by  means  of  gearing,  actuates  a  pinion  at  the  foot  of  the  ve 
shown  in  the  eat  which  engages  in  training  gear  secured  to 

The  effect  of  fire  from  howitzers  of  this  description  is  d 
remarks  under  High-Angle  Fire. 

Canet, — A  howitzer  mount  for  high-angle  fire,  designed  b; 
and  adopted  for  use  in  the  French  Army  and  Navy,  is  illi 
Figs.  1  and  2.  Plato  ix. 
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larrii^,  A,  IB  snpplied  with  trntmiou  bearings,  a,  and  the  by- 
cylinders,  a'  of,  andis  fitted  with  clips  to  guide  it  on  the  slides 
nderframe,  the  slides  being  inclined  at  an  angle  of  about  5  de- 
I  permit  of  a  slow  gravity  retara  after  recoil.  Tbe  nnderflrame, 
larallel  sides  and  a  cironlar  base,  all  being  rigidly  united  by 
in  saoh  a  manner  as  to  permit  an  elevation  of  abont  W)  decrees 
[yen  to  the  howitzer.  The  hydranlic  recoil  checks  are  of  the 
entral  counter  rod  type  shown  in  Fig.  2,  Plate  XL 
ing  in  elevation  is  i>erformed  by  revolving  tbe  cranh  lever  F, 
jy  means  of  a  shaft  and  gearing,  works  a  quadrant  fitted  to  the 
Me  gun. 

ing  in  direction  is  performed  by  revolving  the  crank  lever  G, 
jy  means  of  gearing  and  a  gaide  wheel,  causes  the  chain  D  to 
the  base  E.  With  a  10,&ineh  howitzer  thns  mounted  one  man 
ly  train  the  piece  either  in  elevation  or  direction.  This  howitzer 
ys  brought  to  a  horizontal  position  for  loading.  With  large 
the  projectile  is  placed  in  a  holder,  G,  and  then  revolved  to  a 
at  the  breech,  in  line  with  the  axis  of  tbe  bore,  by  means  of 
actuated  by  the  crank  handle  H.  This  is  a  central  pivot  mount 
I  revolve  on  live  rollers. 

ateiit  rights  for  some  of  the  Oanet  mounta  have  been  acquired 
ding  firm  of  English  manufactureis. 

fiSDsoirs  Bou  HODn. 

(FlAte  X.) 

nonnt  has  given  such  satisfaction  at  the  maker's  trials  that  a 
e  to  its  principal  details  may  be  of  interest, 
ipper  carriage  consists  of  two  steel  plates,  A,  Figs.  1  and  2, 
,  the  trunnion  bearings,  a.  Fig,  I,  of  which  receive  the  tmn- 
'  the  gnn.  These  two  steel  plates  are  fitted  to  turn  about  a 
:al  spindle,  b,  passing  throngh  an  undercarriage,  B.  This  under- 
)  terminates  in  a  pivot,  e,  Fig.  2,  fitting  in  a  socket  in  the  base 
D,  the  function  of  which  is  to  permit  lateral  rotation  of  the 

revolving  ring,  E,  Fig.  3,  fitting  in  a  soote  in  the  base  column 
recoil-check  cylinders,  F,  are  bolted,  the  spring  loaded  piston- ' 
which  are  connected  to  the  lower  parts  of  the  plates  forming  the 
arriage  by  eyes,  G,  Fig.  1.  The  shoulder-piece  H,  Fig.  1,  which 
I  about  the  spindle  b  is  used  to  give  vertical  train  by  means  of 
I  m  and  n,  Fig.  1.  By  means  of  a  pin  the  shonlder  piece  is  oon- 
x>  a  cylindrical  pipe,  K,  which  is  fitted  to  slide  up  and  down  on 
»,  and  is  connected  to  the  gan  by  means  of  the  connectiiig  rod 
s  pipe  is  slitted  and  is  clamped  in  any  position  by  means  of  a 
;tuated  by  the  lever  h.    The  rod  n  is  fitted  to  turn  about  a  pin,  o. 


PLATE  X 


1 
I". 


5: 


NOTES  ON  OEDNASCB.  153 

In  practice,  as  the  gvm  is  movetl  vertically  by  the  shonMer  piece,  fbe 
cylindrical  pipe  K  slides  on  the  rod  n  until  the  proper  def^ree  of  train 
ia  obtained,  when  it  is  clamped  by  means  of  the  handle  k. 

Train  in  direction  is  obtained  by  revolving  the  under  carriage  on  its 
pivot  0,  Fig.  2,  b;  meana  of  the  shoulder  piece. 

One  great  objection  to  this  mount  is  its  weight — about  19S  pounds. 

RECOIL  CHECKS. 

The  av^Iable  space  for  high  power  gans  on  board  ship  is  generally 
BO  restricted  as  to  render  it  most  desirable  to  reduce  recoil  to  a  mini- 
mum. Of  the  various  systems  of  recoil  checks  designed  for  this  purpose 
we  will  only  refer  to  some  of  those  known  to  be  in  use  abroad  in  which 
the  escape  openings  are  variable  and  the  resistance  constant,  a  condi- 
tion which  is  believed  to  conduce  to  the  greatest  reduction  of  strains 
OD  the  mount  and  platform. 

In-comparing  various  types  it  will  be  well  to  bear  in  mind  that  the 
following  qaalities  are  essential  to  a  good  recoil  check : 

To  offer  no  resistance  when  recoil  commences  and  to  come  to  rest 
gradually,  so  as  to  bring  no  undue  shock  on  working  parts. 

To  offer  a  uniform  resistance  and  to  work  with  regularity  and  ease. 

To  be  simple  and  not  easily  deranged.  Tbe  fewer  parts  the  better, 
and  those  easily  accessible. 

Permanent  adjustability  of  degree  of  recoil. 
■     Certainty  of  holding  gun  and  carriage  in  a  seaway. 

Begnlation  of  pressure  in  connecting  pipes. 

Capability  of  storing  up  energy  of  recoil  for  retnming  gnn  to  firing 
position  without  undue  shock. 

Of  the  several  principal  t^es,  one,  the  Vavasseor,  will  be  fonnd  de- 
scribed on  page  152, 2To.  YIII.  This,  with  modifications  for  tbe  various 
tyx>e8  and  calibres  of  guns,  is  the  English  standard  recoil  check.  The 
best  proolf  of.its  excellence  is  exemplified  by"  an  English  6-inch  B.  L.  K, 
mount  containing  it,  which,  between  1881  and  1387,  was  fired  over 
2,600  times,  after  which  the  check  was  in  a  perfectly  serviceable  condi- 
tion. 

Great  care  is  necessary  with  this  and  all  other  checks.  An  accident 
ooonrred  tbe  past  year  illustrating  this  necessity.  Through  carelessness 
the  liquid  in  on6  of  the  recoil  cylinders  of  a  turret  monnt  on  H.  M.  9. 
Oamperdovin  was  allowed  to  freeze,  the  resolt  of  whi*^  was  a  fractured 
cylinder. 

cum  BRGOIL  CHECKS. 

Fig.  2,  Plat«  XI,  shows  a  section  of  the  simplest  example  of  this  check, 
some  form  of  which  is  in  almost  general  nse  with  late  French  monntB 
for  high-power  guns,  and  is  also  found  on  tbe  monnts  of  one  or  more 
Bnglisb,  Oreek,  Japanese,  and  Spanish  men-of-war.    The  section  shown 
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[  to  graTity-retarn  carriage  as  Olnstrated  in  Fig.  1,  vhich  rep- 
Canefit  5,91-inch  central  pivot  naval  monnt  on  live  rollers. 
)i3ton  rod  a  is  hollow  for  a  good  part  of  its  length  as  shown  m 
A  central  coanter  rod,  b,  is  bolted  to  the  cylinder  head  at  e,  and 
>  slide  in  this  hollow.  This  oonnter  rod,  which  is  of  ciroaUi 
ictioQ  throaghoat  its  length,  varies  in  diameter  in  aooordaoce 
snlts  of  variations  in  recoil  pressures  determined  by  praotical 
leuts.  In  the  piston  A  are  foar  openings,  d,  closed  by  an  an- 
pring  loaded  valve  0.  The  action  of  tble  check  is  as  follows: 
recoil  after  firing  the  gnu,  the  compression  of  the  liijaid  in  the 
r  forces  back. the  valve  e,  and  allows  the  liqnid  to  Sow  to  the 
irt  of  the  cylinder  through  the  openings  d  and  the  annular  space 
piston.  The  area  of  this  annular  space  is  gradually  decreased 
increasing  diameter  of  the  counter  rod  b  to  nothing,  when  the 
nds,  at  which  time  the  frost  of  the  cylinder  and  the  space  g  are 
itb  the  liquid.  During  the  gravity  retam  of  the  gun  to  firing 
1  the  compression  of  the  liquid  in  the  firout  of  tfae  cylinder  forces 
lalar  valve  «  into  its  seat  and  closes  the  openings  d,  the  liqaid 
caping  to  the  rear  part  of  the  cylinder  throngh  small  regulating 
lipertures,  h.  During  this  return  the  liquid  in  the  space  g,  which 
y  escape  throngh  the  small  channel  i,  is  compressed  and  acta  as 
■  to  prevent  violent  shock  at  end  of  retnm. 
form  of  check  is  designed  for  grftvity-return  carriages,  and  has 
und  to  act  very  satisfactorily. 

aoaots  of  heavier  gnns,  particnlarly  those  which  recoil  in  a  hor- 
plane,  the  rognlating  return  valves  described  above  are  dis- 
with  and  one  ormoreanxiliary  cylinders — accnmnlators — ^osed  to 
the  same  lesalt.  These  aocumnlators  are  placed  between  the 
oil  cylinders,  and  each  contains  a  plunger.  If  only  one  accn- 
r  is  nsed  the  transverse  sectional  area  of  its  plunger  is  equal  to 
the  two  recoil  cylinder  piston  rods.  If  two  accumulators  are 
ae  for  each  recoil  cylinder,  the  transverse  sectional  area  of  the 
:  in  each  is  equal  to  that  of  its  recoil  cylinder's  piston  rod. 
recoil  end  of  each  cylinder  is  connected  by  a  pipe  to  a  valve  box 
ing  a  spring-loaded  valve,  which  connects  with  the  plnnger  end 
iccnmntators.  Dnring  recoil  the  same  action  of  the  floid  take* 
I  with  the  check  described  above,  bot  as  at  the  rear  of  each  recoil 
t  the  volame  is  diminished  by  that  of  its  piston  rod,  an  eqoivalent 
of  liqnid  will  pass  through  the  pipe  to  its  accumulator  as  soon 
pressure  exerted  is  sufficient  to  open  the  spring-loaded  valve  in 
ve  box.  As  soon  as  the  recoil  is  finished  this  valve  takea  in  its 
i  the  gun  is  held  until  communication  is  again  opened  with  the 
ylinders. 

ibove  is  practically  the  form  of  a  Canet  recoil  check  whichis  fitted 
Whitworth  10-inch  gravity-retnrn  turret  mounts  of  H.  H.  9. 
Uion.    The  recoU  check  consists  of  two  recoil  cylinders  and  a 
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single  accaronlator,  which  will  be  found  described  and  illustrated  in 
Brassy's  ]!^aval  Annual  for  1891,  page  3Q9. 

The  largest  naval  mounts  to  which  a  slightly  modified  form  of  this  last 
described  check  has  been  applied,  is  that  of  the  Oanet  12»6-inch,  65  ton 
guns  of  the  lately  constructed  Japanese  coast  defense  vessels.  This 
mount,  which  has  withstood  the  heavy  strains  of  20  rounds  without 
showing  the  least  sign  of  weakness,  as  described  on  page  128,  is  illus- 
trated in  Plate  xii. 

'  The  trunnion  bands  on  the  gun  fit  into  corresponding  slot§  in  the 
cradle  ^.  This  cradle  is  clipped  to,  and  arranged  to  move  upon,  the 
slides  of  the  underframe  B,  Fig.  1. 

To  each  side  of  the  cradle  is  fitted  a  recoU  cylinder,  O,  Fig.  1,  the 
main  piston  rods  of  which  are  secured  to  the  lugs  D  on  the  rear  end  of 
the  underframe.  The  accumlator  O,  Fig.  2,  is  fitted  to  the  lower  part 
of  the  cradle  with  its  plunger  rod,  d,  secured  to  the  hollow  trnnnion 
cross-piece,  df  at  the  front  of  the  underframe.  The  recoil  cylinders  and 
accumulator  are  connected  as  described  above. 

When  the  gun  is  fired  the  two  recoil  cylinders  and  the  accumulator 
all  run  in  with  the  gun  and  cradle,  the  overflow  from  the  cylinders 
passing  over  to  occupy  the  space  made  vacant  in  the  accumulator,  and 
as  soon  as  the  recoil  is '  finished  the  intervening  spring-loaded  valve 
closes  and  the  gun  remains  at  rest. 

To  run  the  gun  out,  water  under  pressure  is  admitted  through  the 
pipe  E,  Fig.  1,  to  the  hollow  piston  rod  of  the  recoil  cylinder,  through 
which  it  passes,  and,  taking  against  the  cylinder  head,  runs  the  gun 
out,  in  the  mean  time  the  opening  of  a  valve  permitting  the  liquid  in 
the  accumulator  to  escape. 

To  run  the  gun  in  without  firing,  water  under  pressure  is  admitted 
through  the  opposite  trunnion  and  hollow  rod  of  the  plunger  d,  Fig.  2, 
to  the  head  of  the  accumulator,  the  liquid  in  the  recoil  cylinders  at  the 
same  time  being  permitted  to  escape.  Train  in  elevation  is  given  by 
two  hydraulic  rams  as  shown  in  Fig.  1. 

The  Ganet  recoil  check  is  easy  to  adjust,  any  desired  change  in  length 
of  recoil  being  obtained  by  simply  replacing  the  central  counter  rod  by 
one  of  the  required  variation  in  diameter  of  cross-section. 

HTDBO-PmEUMlTIC  BSCOHi  chscvs. 

Many  forms  of  this  type  of  recoil  check  have  been  devised  and  are 
now  in  use,  principally  tor  disappearing  and  high  angle  fire  mounts, 
bat  the  principle  upon  which  all  are  constructed  is  the  same  and  is  well 
exemplified  by  Fig.  3,  Plate  xi,  which  is  one  of  several  forms  of  this 
type  designed  by  M.  Ganet  for  disappearing  mounts.  A  is  the  hydraulic 
recoil  cylinder,  and  a  the  usual  Ganet  central  counter  rod  bolted  to  the 
head  of  the  cylinder.  When  the  gun  recoils  after  firing,  the  excess  of 
liquid  in  the  cylinder  A  forces  open  the  spring-loaded  valve  a',  and,  pass- 
ing through  the  pif^es  b^  Vj  takes  against  the  £em^  of  the  trunk  pistons  D, 
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inmnlators  G,  aad  compressea  the  air  stored  ap  .in  tfae  com- 
ir  chambers  E,    The  valve  a'  is  loaded  to  the  pressure  desired 

of  the  Belleville  spring  B. 

the  recoil  is  completed  the  valve  a'  cIoseB.    To  mn  the  gun 

live  a'  is  opened  by  means  of  the  hand  wheel  a"  on  its  stem, 

■mits  the  stored  np  compressed  air  energy  to  drive  the  liquid 

cause  it  to  force  the  piston  oat  and  the  gnn  np. 

m  here  iUastrated  has  been  found  to  work  very  satisfactorily. 

iral,  when  two  recoQ  cylinders  are  osed,  each  ia  connected  with 

nlator  placed  between  them,  or  else  eaob  cylinder  contains  its 

chamber  and  accnmnlator  within  itself,  as  is  the  case  with 
inch  howitzer  described  on  page  151. 

nUPPB  HTBKinUC  BlCOn,  CHSCK. 

pe  foand  in  some  modern  Krnpp  mounts  is  one  in  whi4jh 
I  bead  is  solid,  tfae  recoil  cylinders  containing  a  number  of  reo- 
rooves  of  constant  width  bat  varying  depth, 
r  type  now  foand  in  lateKrnpp  naval  turret  moantsfor  heavy 
ins  is  believed  to  be  sabstantially  as  shown  In  section  in  Fig. 
,  It  will  be  noticed  that  the  principal  feature  of  this  design  is 
.tion  of  the  Canet  central  counter  rod. 

type,  as  fitted  to  a  turret  mount,  the  piston  rods  AA  are  bolted 
i>cr  carriage  and  move  with  the  gan,  while  the  stationary  cyl- 
}  are  rigidly  secured  to  the  anderframe. 
ton  rod  A  is  hollowed  oat  to  contain  a  close-fitting,  hollow 
\  tube,  a,  which  acts  as  a  valve  and  is  pressed  by  the  loaded 
igainat  its  valve  seat,  e,  and  which  has  an  internal  diameter 
to  receive  the  oentral  couoter  rod  d.  The  piston  head  D, 
the  valve  seat  o  ia  screwed,  contains  four  channels,  e,  which, 
tubular  valve  a  is  open,  permit  oommunicatioa  between  the 
TroDt  of  the  piston  head.  In  the  figure  this  check  ia  shown 
^un  run  out  for  firing, 

iplicity  of  explanation  we  will  describe  the  action  in  one  oyl- 
f,  that  in  each  being  identical. 

ring,  the  gon  recoils  with  its  apper  carriage  carrying  the  pis- 
with  it.  As  the  piston  head  D  moves  to  the  rear  the  pressnre 
uid  in  the  cylinder  forces  the  tubular  valve  a  back  agaiost 
ire  of  its  spring,  b,  tbos  opening  communication  through  the 
«  with  the  cylinder  space  to  the  rear  of  the  piston  head. 
end  of  the  recoil  the  action  of  the  central  counter  rod  d  is 
that  described  in  the  Oanet  recoil  check,  the  cross-section  of 
^uid  being  proportional  to  the  thickness  of  the  rod,  this  thiuk- 
Qg  been  calculated  for  a  constant  pressure.  The  volume  of 
iront  of  the  piston  bead  is  reduced  by  the  space  taken  np  by 
ng  piston  rod,  and  the  conaeqaent  surplus  volume  of  liquid 
hrongh  /  and  by  tJie  pipe  g  to  the  spring-loaded  valve  G, 
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irhich  it  foroes  opeo  and  then  paasea  down  throagb  an  escape  pipe  (no 
shown)  to  the  main  exhanst  of  the  tgrretbydranlio  system.  (Inaclieol 
that  is  intended  to  be  aatomatlc  this  surplas  liqoid  will  go  to  an  aeon 
mnlator  instead  of  being  ezhaosted.}  As  soon  as  the  recoil  ends,  t,b< 
valve  Q  closes  by  the  pressure  of  its  spring,  g'. 

To  run  the  gun  out,  water  under  pressoie  firom  th%  main  hydranli 
system  is  admitted  through  a  valve,  H,  and  passing  throngh  the  pip 
k  enters  the  rear  end  of  the  oyltader  throngh  the  cheek  vatve  K  am 
forces  the  piston  to  the  front,  thus  running  the  gno  out. 

The  valve  J  is  used  to  run  the  gun  in  when  it  is  not  desired  to  6rf 

The  pipes  gg  and  kh  are  arranged  to  have  a  rotary  motion  aboa 
the  trnnnioaa,  MM,  to  permit  of  1;raining  the  gan  in  elevation. 

Krnpp  lias  designed  other  types  <rf  recoil  checks  for  different  mount 
which  are  now  in  use  in  foreign  navies,  bnt  we  believe  the  type  her 
described  in  detaU  is  his  best  for  turret  mounts. 

ManiDKB'B  HISBIULIO  UCOIL  GHHM. 

Fig.  2,  Plate  xni,  illustrates  a  very  simple  recoi)  check  designed  b; 
H.  Henri  Schneider,  of  Oreuzot,  for  some  new  broadside  gravity  returi 
carriages  which  he  has  lately  oonstraoted  for  Spanish  5.5-iueh  nava 

gOIlR. 

The  piston  rod  e  is  doable,  one  end  being  rigidly  attached  to  the  fron 
transom.  The  piston  b  is  pierced  with  two  oircuhu'  apertores,  throng 
eadi  one  of  which  passes  a  longitndinal  rod,  a  a,  of  varying-cross  sec 
tion.  The  cylinder  d  is  secured  to  and  moves  with  tbe  upper  carriagt 
The  cross-sections  of  the  rods  a  a  vary  in  area  in  such  a  manner  as  t 
insure  a  practically  constant  pressure  during  recoil. 

The  reception  trial  of  a  carriage  containing  this  check  took  place  b4 
forea  commission  of  Spanish  royal  artillery  officers,  and  tbe  results  ot 
tained  were  ezcellent. 

Twelve  shote  in  all  were  fired  fh>m  a  IS-centimetre  36-calibre  gni 
with  a  powder  charge  of  11.9  pounds  of  PBj,  and  an  initial  velocity  c 
about  2,083  f.  s.  Four  shots  were  fired  at  level  with  projectiles  weigt 
ing  83.2  pounds,  with  each  of  which  the  recoil  was  22.56.  Four  shot 
were  fired  at  an  angle  of  +  5  degrees,  with  projectiles  weighing  109, 
ponods,  with  each  of  which  the  recoil  was  22.68  inches.  Four  shot 
were  fired  at  an  angle  of  -f  24  degrees  30  minutes  with  projectile 
weighing  109.1  pounds,  with  each  of  which  the  recoil  was  22,44  inchef 

FLEXIBLE  HYDRAULIC  RAMMER. 

Id  some  foreign  vessels  a  fiexible  hydraulic  rammer  is  used,  princi 
pally  with  the  object  of  economizing  space. 

One  form  of  this  rammer,  the  invention  of  Mr.  O.  Krell,  director  c 
tlie  St.  Petersburg  Metallic  Works,  is  iUnatrated  in  Figs.  3  and  i 
Plate  iiL 
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'ammer  consists  of  a  flexible  rod  workiog  in  a  Koide  tnbe 
lare  and  of  a  diameter  eqaal  to  the  calibre  of  the  gna 
ended  to  serve.  This  rod  ia  composed  of  many  short  Bec> 
rhich  is  shown  at  a,  Fig.  3.  The  head  of  this  section  has 
B,  at  the  end  of  each  one  of  which  is  monnted  a  roller,  c, 
I  rollers  serve  to  gaide  the  rammer  in  its  travel  !□  the 
The  tail  end  of  each  section  is  formed  into  a  ball,  b,  wbicfa 
ihe  head  of  the  next  lower  one  by  a  ball-and-scx^et  joint. 


THE  WORKING  OF  TURRET  GUNS. 

^ve  a  olear  idea  of  the  general  manner  of  handling  am- 
nd  of  working  heavy  guns,  we  can  do  no  better  than  to  de- 
icipal  details  of  a  type  of  torret  and  mount  designed  by 
adopted  for  the  Spanish  battle  ship  Pelayo,  and  for  the 
issels  of  the  Achiron  class.  The  sections  shown  in  Figs. 
xrv,  illastrate  the  essential  parts. 
ivnt. — Instead  of  trunnions  the  gnn  is  famisbed  with 
B  which  fit  in  corresponding  gooves  in  the  carriage  of  the 
)  secured  in  place  by  longitodinal  rods,  a",  Fig.  2,  one  on 
e  carriage  which  key  in  slots  cat  in  the  bands  and  groovea. 
uprises  a  cradle  or  carriage.  A,  Fig.  2,  which  rests  apoa 
.n  nnder&ame,  B,  to  which  it  is  held  down  by  clips,  a  a. 
^  and  nnderframe  are  attached  the  cylinders,  pistons, 
isary  for  taking  up  the  recoil,  running  the  gun  in  and  ont, 
rtical  train.  The  forward  end  of  the  nnderframe  is  piv- 
;.  1,  to  the  trnnnion  bearings  Q,  one  on  each  side,  which 
igidly  secured  to  the  tnmtable  P.  The  piston  rod  of  the 
,  O,  Fig.  1,  is  jointed  to  a  cross-piece  on  the  lower  part  of 
le. 

«,  P,  which  is  rigidly  attached  to  the  turret  B",  rests  at  e 
live  rollers,  G  G.,  which  are  fitted  to  revolve  on  a  fixed 
&  just  within  the  npper  surface  of  the  fixed  barbette  B'. 
lome  for  the  division  ofBeer,  whose  station  is  upon  the 
>rm  j>,  is  at  B,"'  This  turntable  can  be  revolved  in  less 
ite. 

7ioer. — ^This,  which  revolves  the  turret,  elevates  and  de- 
lu,  hoists  the  ammunition,  checks  recoil,  and  returns  gnn 
on,  and — (with  the  larger  guns  of  the  Pelayo) — operates 
echanism,  is  obtained  £rom  a  separate  engine  acting  di- 
rential  double  pumps,  which  compress  the  water  to  tbe 
ire  and  then  transmit  it  to  the  deck  below  through  tbe 
jpe  L,  from  which  it  leads  to  perform  the  various  opera- 
ted, and  is  finally  returned  through  the  general  exhaust 
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<'/^ie  main  sapply  pipe  L,  after  entering  throngh  the  torret  bnlkhead 

JeoDaectiDg  with  the  ammanition  hoist  valve  T'"  by  the  connecting 

^3V,  Fig.  1,  terminates  in  an  artiealated  joint,  J,  from  vbioh  leads  a 

,  /,  to  the  turret  training  valve  ly,  Fig.  1.    The  joint  J  is  coonected 

ro  similar  joints,  J'  and  J",  all  articnlated  so  as  to  tnm  wliea  plat^ 

revolved,  &om  the  Iktter  one  of  which  the  water  is  led.  through 

[pipe/'.  Fig.  2,  to  the  valve  box  g','"Fig.  2,  on  the  tnmtAble,  from 

jh  three  delivery  pipes  lead ;  one,  h',  to  the  elevating  valve  T",  Fig. 

'a  second,  q.  Fig.  1,  to  the  top  of  the  piston  of  the  ram  O,  npon  which 

^maintains  a  constant  pressure ;  and  the  third,  y,  Fig.  2,  to  a  slide 

-  jjbve,  plaoed  to  the  rear  of  the  platform,  for  operating  the  two  recoil 

JfUn^er  pistona. 

■^  All  ezhaosts  above  the  tnrntable  are  led  into  the  ciroalar  reservoir 
%  B,  which  encircles  the  base  of  the  pivot  K'  within  which  the  tarret 
revolves.  This  reservoir  discharges  throagh  the  general  exhaust  pipe 
N.  . 

4nfli«nt(ion  hotst. — K  is  the  pivoting  tube  of  the  turntable  P,  and  K' 
the  pivot  within  which  it  revolves.  To  K  are  attached  the  guides  D' 
D"',  in  which  rollers,  n,  vertically  guide  the  ammunition  carrier  M  be- 
tweea  the  charging  and  loading  positions,  the  base  of  the  carrier  being 
fitted  to  slide  fore  and  aft  on  a  platform  forming  the  upper  part  of  the 
telescopic  hoisting  cylinder. 

To  train  in  direction. — The  division  otKcer,  from  his  station  on  the 

sighting  platform  p,  Fig.  1,  turns  the  wheel  Y  with  his  right  hand  in  ' 

the  direction  in  which  he  wishes  the  turret  to  revolve,  which  resnlts  in 

transmittitig  motion  by  means  of  gearing  at  r  and  r',  and  the  rods  b  and 

I  to  the  shaft  t,  at  the  lower  end  of  which  a  pinion,  g,  Fig.  2,  gears  into 

the  beveled  wheel  a',  revolving  loosely  around  the  hydraulic  ammuni- 

tioD  hoisting  cylinder  P',  Fig.  2;  this  wheel,  throagh  an  arm  m,  keyed 

on  the  valve  shaft  e.  Fig.  1,  actuating  the  training  valve  T',  Fig.  1,  to 

admit  the  water  under  pressure  through  the  pipes  d"  and  d'"  to  two 

horizontal  cylinders,  I  and  I',  the  pistons  of  which  travel  in  opposite 

directions,  and  give  multiple  motion  to  the  two  turret  revolving  chains 

d  aad  d'  which,  passing  over  their  guide  pulleys  p'  and  p",  take  in  op- 

I  in  the  studs  of  the  circular  groovesD'  D"  of  a  drum  in 

ider  the  turntable.    The  angular  amount  of  train  ftvm 

line  thus  given  is  indicated  to  the  division  officer  by  the 

dnated  dial  attached  to  the  hand  wheel  V. 

1  be  held  in  any  position  by  screwing  down  on  the  hand 

i,  which  causes  the  tarret  to  be  clasped  and  held  by  the 

iig.  1. 

pi  battle  ships  provision  is  made  for  automatically  stop- 
in  a  safety  position  in  case  the  officer  in  charge,  .while 
be  suddenly  disabled  or  killed. 

ivation.— As  the  division  officer  turns  the  wheel  Y  with 
ie  can  also,  with  his  left  hand,  give  the  necessary  vet* 
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:mq  by  means  of  the  vertical  hand  wheel  V",  Fig.  1.  TUm, 
h  the  lods  b*  and  x,  operates  the  eievatiiig  slide  valve  T",  Eig.  2, 
speDB  commanication  with  the  lower  part  of  the  elevatiug  cylin- 
Fig.  1,  either  to  admit  water  presaare  tbroagb  the  pipe  g'.  Fig- 
>  ezbaust  it  through  the  pipe  e',  thus  causing  either  the  tl^vaXioa 
'ession  of  the  mount  which  pivots  around  the  tronnious  D,  Fig.  1, 
Forward  end  of  the  under  frame. 

augle  of  train  thus  obtained  is  indicated  to  the  division  offiea 
[^duat«d  dial  attached  to  the  spindle  h  of  the  hand  wheel  T'", 

•ad. — As  the  ammanitioo  hoist  is  arranged  to  revolve  with  tlu 
lie,  loading  can  be  performed  in  any  position  of  the  tomet,  b^ 
a  must  first  be  run  oat  and  laid  level.  The  division  officer  brings 
I  to  a  level  by  turning  the  hand  wheel  V",  Fig.  1,  until  the  pointer 
dial  showing  the  elevation  marks  o°,  when  tbe  gun  is  tempo- 
ocked  in  that  position  by  two  bolts,  v'  and  v",  Fig.  2,  the  rods  ti 
(only  one  is  shown  at  t')  are  connected  by  a  orank  to  the  levari', 
which  is  handled  by  one  of  tbe  left-hand  members  of  tbe  gaori 
Through  tbe  opening  of  the  slide  valve  (not  shown)  near  tbe 
'  the  platform,  pressare  is  admitted  to  the  recoil  cylinders  and  the 
n  out.  In  the  mean  time  the  ammunition  carrier  M  having  been 
d,  a  hand  stationed  below,  by  actuating  the  lever  I",  causes  tlie 
r'"  to  admit  pressure  through  the  pipe  S',  Fig.  1,  to  the  lowei 
■  the  telescopic  ammunition  hoisting  cylinder  P',  the  upper  end 
!h  is  under  constant  pressure  from  the  pipe  z,  which  caosea  tlu 
elescopic  tubes  (",  Fig.  2,  to  force  op  the  ammunition  carrier 
tie  projectile  is  in  line  with  the  bore  of  the  gun,  in  which  position 
lid  by  two  bolts  V  and  Y^,  which  are  bolted  in  for  this  and  atao 
two  other  positions  necessary  to  load  the  half  charges  by  means 
lever  V",  Fig.  1,  operated  by  one  of  the  right-hand  members  of 
n's  crew. 

m  loaded  the  water  is  exhausted  from  under  tbe  cylinder  I" 
h  the  exhaust  pipe  }S',  Fig.  1,  which  causes  the  ammunition  ear- 
sink  to  the  charging  position. 

Ii  guns  of  large  calibre  loading  &om  tbe  carrier  is  performed  by 
ilic  telescopic  rammers. 

eoure  for  sea, — Bun  the  gun  oat  to  loading  position  and  ohook  it 
ixhaust  the  water  from  under  the  elevating  cylinder  O.  The  tor- 
secured  to  the  fixed  barbette  by  means  of  the  locking  bolt  0, 
is  screwed  down  into  a  corresponding  slot  in  the  barbette  by 
of  the  hand  wheel  V,  Fig.  2. 

the  work  described  above  is  done  by  hydraulic  power,  bat  many 
ities  believe  that  the  question  of  rapidity  of  fire,  in  view  of  the 
ossible  general  introduction  of  smokeless  powder,  has  become  of 
nportauce  as  to  render  advisable  the  substitution  of  electric  for 
Uio  power.     It  is  understood  that  M,  Oanet  has  applied  eleo- 
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tricity  to  the  working  and  training  of  turrets,  the  training,  sighting, 

■ 

and  firing  of  gans^  and  the  handling  of  ammunition,  in  the  new  Chilian 
vessels  lately  built  by  the  Societe  des  Forges  et  Chantiers  cfe  la  Medi* 
terran^e. 

SMALL-ARMS. 

During  the  past  year  great  activity  has  taken  place  in  the  manufac- 
ture of  the  small  calibre  magazine  rifles  referred  to  in  No.  IX.  Eussia 
has  followed  the  example  of  the  other  principa^ European  nations  and 
adopted  a  small  calibre  magazine  arm. 

The  new  English  magazine  lifle  has  been  criticised  by  theLondon  GTimes 
and  other  English  journals  to  an  extent  seldom  equaled  in  the  history 
of  any  military  arm.  A  r6sum6  of  these  criticisms  does  not  properly 
come  within  the  scope  of  this  work,  and  we  deem  it  only  necessary  to 
state  that  the  construction  of  a  limited  number  of  a  new  model  of  this 
rifle,  to  be  known  as  Mark  II,  has  been  authorized.  If  these  prove  suc- 
cessful on  trial  the  Mark  II  will  replace  the  first  issue,  now  known  as 
Mark  I,  described  on  page  128,  No.  IX.  The  principal  points  of  dif- 
ference are  as  follows :  / 

(1)  Magazine  changed  to  a  wider  form  to  hold  ten  cartridges,  and  the 
stock  modified  accordingly. 

(2)  Bolt  modified,  the  most  important  change  being  in  the  bolt  head, 
which  was  originally  attached  to  the  bolt  by  a  screw,  but  is  now  at- 
tached by  a  bayonet  clutch. 

(3)  Locking  bolt  safety  catch  omitted  and  cocking  piece  strengthened. 

(4)  Extractor  made  stronger. 

(5)  Sights  replaced  by  adjustable  barleycorn  foresight  and  open  notch 
sliding  rear  sight. 

(6)  Slight  modification  of  barrel  and  stock  resulting  in  a  decrease  in 
weight  of  piece. 

The  following  details  concerning  the  manufacture  of  this  weapon  may 
prove  of  interest: 

Namber  of  component  parts  of  rifle 98 

Number  of  processes  required  in  the  manufactare 1,611 

Namber  of  workmen  required  to  finish  1,000  rifles  in  54  hours — 6  working  days 

of  *J  hours  each 1,310 

Coat  to  the  Goyemment  of  a  completed  gun,  about |26. 75 

Much  fault  has  been  found  with  the  manner  of  obtaining  magazine 
fire  frf>m  this  weapon.  It  is  a  military  axiom  that  a  soldier  should 
always  be  ready  to  fire,  and  one  of  the  principal  objects  of  a  magazine 
rifle  is  to  enable  the  soldier  to  be  prepared  to  fire  at  any  time  with  the 
least  delay.  With  fixed  magazines  and  temporary  chargers  of  car- 
tridges, such  as  those  designed  for  the  Belgian  Mauser,  rapidity  of  fire 
will  reach  a  maximum ;  but  this  is  not  the  object  sought  with  the  English 
trifle,  for  after  the  British  soldier  has  emptied  his  magazine,  it  will  be 
1538— IS^O.  X ^11 
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trodnction  of  cortndgeB  into  the  magazine,  one  by 
feeding  them  to  the  gun,  will  redace  his  rate  of  fire 
first  f(!W  fflomeutij,  as  to  briug  it  down  to  even  lew 
B  with  a  siDgle  loader,  and,  in  addition,  be  will  not 
}  fire.  In  reality  the  gun  is  designed  to  be  need  as  a 
:.aD  etuergeiicy  arises  which  will  require  a  great  rap- 
ten  shotti. 

ige  of  the  modem  magazine  rifle  ia  not  lesa  than  a 
imum  range  not  much  short  of  2  milea.  There  is  dan- 
ip  to  a  range  of  nearly  a  mile. 

still  seeking  for  a  small-bore  magazine  arm,  and  it 
e  will  be  adopted  having  a  fixed  magazine  and  em- 
K)int8  of  several  of  the  new  European  arms, 
be  new  Erag-Jorgensen  magazine  rifles  necesaary  to 
:sh  infantry  is  to  be  finished  by  December  31,  1892. 
wsformed  the  Beaumont  into  a  magazine  rifle  by 
Vitali  fixed  magazine,  and  will  continae  to  oae  this 
>u  until  a  satisfactory  small-bore  arm  can  be  found, 
tary  authorities  have  decided  upon  a  new  magazine 
ilibre  of  .256  inches,  which  is  to  combine  the  best 
he  new  European  rifles.  This  decision  was  reached 
xperimeuts  with  a  nnmber  of  magazine  rifles  of  this 
ic  design  and  manufacture.  This  new  gou  weighs 
I  a  fixed  magazine  containing  6  cartridges^  and  is 
imokeless  powder  charge  that  will  develope  an  initial 
1,300  f.  8. 

been  appropriated  to  commence  the  manufacture  at 
Evill  have  the  smallest  boie  of  any  yet  adopted  abroad, 
/ernment  has  adopted  the  new  magazine  rifle  refened 
I.  IX.  Aft«r  very  satisfactory  proof  trials,  an  order 
ith  a  French  factory  for  3,000,000. 
lat  this  will  have  a  fixed  under-box  magazine,  and 
>»  calibre. 

srnmeut  Commission  has  experimented  with  sixty  dif- 
uall  calibre  magazine  rifie8,of  which  number  twenty 
1  for  more  extended  trials.  Of  these  it  is  understood 
1  proves  most  satisfactory  to  the  Commission  will  be 
the  Spanish  army. 

eu  jVcqueDt  to  the  effect  that  the  Germans  have  had 
b  their  new  infantry  rifle,  the  breech-bolt  not  having 
ugh  to  withstand  the  action  of  the  German  small-arm 
It  may  be  that  the  powder  used  was  adopted  before 
o^ed  by  proper  experiments,  and  that  the  pressures 
lecessarily  high,  but,  at  any  rate,  it  has  been  foand 
odify  the  bolt  as  to  enable  it  to  withstand  greatrr 
«  at  first  anticipated. 
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It  is  also  stated  that  the  metal  mautlet  over  the  barrel,  with  its  inter- 
vening cushion  of  air,  does  not  remedy  the  progressive  heating  of  the 
barrel^  but,  on  the  contrary,  serves  to  rapidly  increase  the  temperature; 
sopn  renderiug  the  gun  too  hot  to  hold,  causiug  an  unequal  expansion 
of  barrel  and  mantlet,  and  injuring  the  rifling.  In  this  and  all  other 
fixed  magazine  rifles  rapidity  of  fire  is  in  proportion  to  the  physical 
endurance  of  the  soldier.  In  continuous  rapid  firing  not  more  than 
twenty -five  shots  can  be  fired,  using  smokeless  powder,  before  the  gun 
will  heat  to  such  an  extent  as  to  render  it  necessary  to  stop  firing, 

Interesting  experiments  carried  out  in  France  give  a  good  idea  of  the 
rapidity  of  fire  possible  with  magazine  arms.  Ten  soldiers  were  selected 
to  fire  with  maximum  rapidity  at  a  target  984  feet  distant,  representing 
fifteen  men  standing  a  few  inches  apart. 

These  soldiers  selected  a  kneeling  position  for  firing,  and  each  had  a 
companion  standing  near  him  to  supply  him  with  another  rifle  as  soon 
as  the  one  he  was  using  heated  to  such  a  degree  as  to  be  unfit  for  use. 
The  hits  averaged  only  8.6  per  cent.  The  rifies  all  heated  between  the 
twentieth  and  twenty-fifth  shots,  and  new  ones  were  immediately  handed 
to  the  men.  The  soldiers  were  compelled,  from  physical  exhaustion 
alone,  to  cease  firing  at  the  end  of  a  time  averaging  10  minutes  for  the 
entire  party,  during  which  the  average  of  shots  per  man  for  the  entire 
party  was  154.2. 

The  following  table  contains  some  of  the  principal  features  of  the 
modern  small  arms  adopted  by  foreign  nations : 


m 


,'/ 


Ifatiou. 


Argentine    Be 
public 

Austria 

Belgiam 

Bulgaria 

Chili 

Denmark 

England 

France  

Germany 

Holland 

Italy J 

Knssia 

Siam 

Sweden 

Switzerland . . . 


Cali- 
bro. 


Inche* 
.301 


.315 
.301 
.315 
.315 
.315 

.303 

.315 

.311 

.433 

.405 
.250 

.300 

.315 

.315 

.295 


Weight. 


Pounds. 
8.0 


9.68 

8.6 

9.68 

9.68 

9.4 

9.1 

9.2 

8.4 

10.0 

9.5 

8.2 


9.68 

8.8 

9.48 


Kame  or  type. 


Mauser 


Mannlioher 

Mauser 

Mannlioher 

Mannlioher 

Krag-Jorgensen 

Lee-Speed ...... 


Lebel 

Mannlioher — 
Beaumont- Vital] 
Vetterli-Vitali . 


Mannlioher. 
Remington  . 
Schmidt 


Type  of  magasine. 


Vertical  fixed  under-box. . 


do 
do 
.do 
.do 


Horizontal  fixed  under-box 

Vertical  detachable  under- 
box. 

Fixed  under  tubular 

Vertical  fixed  under-box.. 
do 


.do 
do 


...do 

...do 

Single-loader 

Vertical  fixed  under-box.. 


Num- 
ber of 
oar- 
ti'idges 
in  mag- 
azine. 


5 

5 

5 

5 

5 

8 
10 

8 
5 

4 

4 
5 


12 


Num- 
ber of 
rounds 
canied 
per 
man. 


140 


120 
112 


112 

150 

08 

100 


100 


Ar. 

ranged 

to  cut 

off  or 

not. 


Yes. 

No. 

Yes. 

No. 

No. 

Yes. 

^Yes. 

Yes. 
No. 
Yes. 
Yes. 

No. 
Yes. 


,'  > 


»  - 


> . 


s 
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NOTES   ON   ORDNANCE. 
BELdma  inHncr,  K/Se,  CtLlBBK,  .S01>. 

ie,  which  was  briefly  refened  to  on  page  126,  No.  IX,  is  illoa- 
Plate  iv. 

kgazing  A,  Fig.  1,  is  held  in  place  by  the  spring  catcb  a,  mi 
thdrawD  from  below  wben  pressure  npoa  the  catcb  kaob  a' 
t  from  the  spring  catch.  The  cartridges,  five  in  number,  are 
.  in  the  charger  B,  Figs.  4,  5,  and  G,  and  are  loaded  into  tbe 

from  above.  The  charger  is  a  metal  frame  with  projecting 
fig.  6,  fitted  to  take  in  the  grooves  at  tbe  rear  ends  of  the  ear- 
Into  these  flanges  the  baeea  of  tbe  cartridges  are  poshed,  and 
are  pressed  outward,  and  thns  held  by  a  spriug,  Fig.  5,  A 
SBureof  tbe  finger  is  safficient  to  push  the  cartridges  ontof 
er  into  tbe  magazine.  It  is  not  intended  that  tbe  magazine 
emoved  except  for  cleaning  or  repairs.  Cartridges  can  be  in- 
the  magazine  from  tbe  chargerij,  or  one  at  a  time  by  hand. 
It  O,  Fig.  1,  is  a  hollow  steel  cylinder  having  a  lever,  c,  at  its 
lod  two  locking  lugs  on  optiosite  sides  of  its  front  end.  When 
i  pressed  home  and  turned  through  an  arc  of  90*^,  these  lufs 
16  recesses  &  &,  Fig.  1,  and  look  the  bolt.  After  firing,  when 
is  turned  and  drawn  to  tbe  rear,  these  locking  lugs  travel  in 
ding  grooves  in  tbe  breech  casing.  The  extractor  d,  Fig.  1, 
roove  in  the  upper  surface  of  the  bolt.    After  firing,  as  tiie 

the  bolt  is  rotated,  it  moves  to  the  rear  slightly  along  an  in- 
the  body,  thus  causing  the  extractor  to  withdraw  the  empt? 

case  nearly  one-eightb  inch  before  the  bolt  is  drawn  to  tbe 

ge  (Rector. — ^The  empty  cartridge  case  is  drawn  to  the  rear  bj 
jtor  until  near  the  end  of  the  bolt's  travel,  when  the  left  aide 
e  takes  against  tbe  nose  e,  Fig.  2,  of  the  cartridge  ejector  E, 
tb  the  continued  motion  of  the  bolt  to  the  rear,  results  in 
tirowing  the  empty  cartridge  case  out  to  .the  opposite  side. 
:or  is  pivoted  to  a  lug,  F,  on  the  left  side  of  the  breech  casing 
^sed  against  tbe  bolt  by  the  spriug  e',  the  bolt  being  recessed 
ront  end  to  permit  the  nose  e  to  be  pressed  in  saffieiently  to 
QSt  the  base  of  the  empty  cartridge  case. 
>p. — Ou  the  lag  F  is  also  pivoted  the  bolt  stop  G-,  Figs.  2  and 
consists  of  an  arm  having  a  rib,  g,  projecting  throagh  w> 
n  the  side  of  the  breech  casing,  and  fitting  in  tbe  path  of  tbe 
ig  lug  on  the  front  end  of  the  bolt  in  such  a  manner  aa  to  ar- 
earward  movement  of  the  bolt  when  the  looking  lug  brings  np 
.  This  bolt  stop  is  in  the  form  of  a  frame  which  encloses  the 
wbicb  it  is  pivoted,  by  s  vertical  pin.  The  outer  side  of  this 
ilosed  by  a  flat  spring  plate,  A,  secured  to  the  onier  end  of  the 
e  bolt  stop,  and  pressing  down  at  its  front  end  on  the  rib;. 
g  the  tmlt  stop  np  around  its  pivot  the  rib  g  will  be  with- 
im  tbe  part  of  the  locking  lug,  permitting  the  withdrawal  of 


KOTES  ON  ORDNANCE. 


165 


the  entire  bolt  from  its  casing,  all  parU  of  which  can  then  be  taken 
apart  with.  ease. 

The  firing  mechanism  is  clearly  seen  in  Fig.  1.  The  firing  spring  is 
noticeable  in  being  unusually  strong  on  account  of  the  use  of  smokeless 
powders. 

The  locking  catch  ^,  Fig.  1,  is  a  short  longitudinal  plug  with  a  cam 
at  each  end,  which,  by  means  of  a  thumb  piece  can  be  turned  so  as  to 
cause  the  front  cam  to  take  in  a  recess  on  the  end  of  the  bolt  so  as  to 
keep  it  from  turning,  while  the  rear  cam  places  itself  in  front  of  a  nut 
on  the  end  of  the  firing  pin  and  holds  it  fast. 

This  weapon,  which  has  been  adopted  by  Belgium,  Turkey,  and  the 
Argentine  Bepublic,  fulfills  many  of  the  requirements  of  a  perfect  maga- 
zine arm.  Its  advantages  over  the  English  rifie  are  too  manifest  to  re- 
quire comment.  TTnlike  the  German  and  Austrian  Mannlichers,  which 
cam  only  be  used  as  single  loaders  when  their  magazines  are  empty,  this 
rifle  can  be  so  used  at  any  time  whether  its  magazine  be  full,  partly 
full,  or  empty,  in  consequence  of  which  it  can  be  used  either  as  a  maga- 
zine arm  or  single  loader  at  will.  It  will  permit  of  a  little  greater 
rapidity  of  fire  as  its  charger  is  not  introduced  into  the  magazine. 

An  initial  velocity  of  1,981  f.  s.  has  been  obtained  with  a  chamber 
pressure  of  but  7.4  tons  to  the  square  inch.  The  twist  of  its  rifling  is 
one  turn  in  9.8  inches. 


n.?-; 


DENMABK  (Krag-Jorgenseii,  calibre  .815). 

This  rifle,  which  was  briefly  referred  to  on  page  127,  No.  IX,  is  illus- 
trated in  JPlates  xvi  and  xvii. 

Breech  mechanism, — ^The  bolt,  Figs.  2  and  3,  is  a  cylindrical  tube  fitted 
to  slide  horizontally  in  the  receiver.  The  front  end  is  in  one  with  the 
tube  and  is  pierced  with  an  axial  vent  for  the  firing  pin  of  the  form  shown 
at  Oj  Fig.  3.  One  side  projects  to  form  a  locking  lug,  &,  Figs.  2  and  3, 
which,  when  the  bolt  is  pressed  home  and  turned  down  90  degrees  to 
the  right,  enters  the  recess  c,  Fig.  2,  in  the  forward  part  of  the  receiver 
and  locks  the  bolt.  The  movement  of  rotation  of  tbe  bolt  is  limited  by 
a  longitudinal  rib  on  its  right  side. 

The  rear  end  of  the  bolt  terminates  in  a  handle  at  right  angles  to  its 
length  and  is  recessed  as  shown  at  dj  Figs.  2  and  3,  the  wall  in  this  re- 
cess formed  by  the  handle  being  straight  while  the  left  hand  is  curved 
laterally.  From  the  handle  a  locking  shoulder  extends  nearly  one-third 
around  the  bolt  on  top,  from  right  to  left. 

The  receiver  A,  Fig.  2,  is  fitted  to  take  the  bolt  and  magazine.  At  its 
upper  forward  end  B,  Fig.  1,  is  a  recess,  6,  Fig.  2,  into  which,  when  the 
bolt  is  forced  home,  the  claw  E,  Fig.  3,  of  the  extractor  enters.  The 
rear  lug  of  the  receiver  O,  Fig.  1,  serves  to  guide  the  bolt  and  to  limit 
its  movement  to  the  rear,  and  has  a  groove,/.  Fig.  11,'  on  top  in  which 
the  bolt  carrier  slides.  The  plane  of  the  rear  face  of  this  lug  inclines  to 
the  rear  from  its  base  to  its  upper  edge,  and  at  its  rear  is  a  recess,  g^ 


A. I 


.* 


h  Ji 


NOTES  ON  OEDNANCE. 

into  which  the  bolt  hnndle  fits  when  it  is  tamed  down  to  the 
oaitioD. 

g  mechanigm. — The  filing  pin,  Fi^.  2  and  3,  is  in  two  parts 
«d  by  a  ball-and-socket  Joint  and  extending  through  the  bolt  as 
in  Fig.  3.  The  front  part  is  shown  in  Fig.  6.  The  half  and  foil 
ga  are  at  h,  k'.  Fig.  3. 

tstractor  D,  Fig.  3,  is  jointed  to  the  bolt  carrier  at  its  rear  end 
},  its  claw  E  having  its  upper  and  tower  edges  beveled  to  per- 
9  force  its  way  over  the  rim  of  the  cartridge  case  and  to  also 
the  reeesa  o  in  the  forward  lug  of  the  receiver. 
jrtridge  Rector. — ^Two  ejectors  are  shown,  either  one  of  which  may 
sen  permanently  adopted  by  this  time.  One,  shown  in  Fig.  6,  u 
in  a  recess  in  the  left  aide  of  tlte  receiver,  its  head,  k,  lying 
ith  the  snrface  of  the  receiver,  and  its  beel,  if,  projecting  into  the 
r.  The  movement  of  the  bolt  presses  the  heel  down  and  bead 
latter  working  in  the  carved  score  F,  Fig.  i,  of  the  bolt, 
lecond  form  of  cartridge  ejector  is  shown  in  Fig.  3.  The  looking 
»a  a  chambered  hole  containing  an  ejecting  pin,  G,  which,  when 
}  reaches  the  limit  of  itji  movement  to  the  rear,  is  strnck  by  a  pro- 
X,  Fig.  11,  on  the  rear  lag  G  and  caased  to  take  against  tiie 
the  cartridge  case  and  throw  it  ont  to  the  left. 
wigazine.—  Figs.  1,  7,  S,  9,  and  11,  show  an  open  case  screwed  in 
tiver.  It  has  a  flat  bottom,  I,  Fig.  8,  with  its  inner  wall  carving 
i.  The  front  is  closed  by  a  door,  Or,  Figs.  I  and  7,  which,  when 
is  held  in  position  by  the  spring  lateh  m.  Fig.  7,  which  is  ar- 
te catch  io  a  locking  notch,  n,  and  is  released  by  poshing  its 
piece,  D,  to  the  right.  This  door  is  pivoted  to  the  magazine  bj 
,  o,  Fig.  7,  and  in  its  inner  face  baa  an  opening  in  which  is  seated 
1  p.  Fig.  8,  of  a  atroDg  spring,  I,  the  curved  inner  arm  of  which, 
is  in  a  concave  score,  q.  Fig.  8,  of  the  carrier  plate  lever  L. 
ler  extremity  of  the  lever  L  is  in  the  form  of  a  scoop,  I/,  Figs.  7, 
),  to  which  is  attached  a  moveable  carrier  plate,  M,  in  sQch  s 
'  aa  to  maintain  its  entire  length  against  the  cartridge  in  ftotit 
itil  all  the  cartridges  are  fed  to  the  gnn.  The  bearing  sorfaee 
larrier  plate  is  curved  to  the  form  of  the  cartridge  M,  Fig.  11, 
ts  back,  at  the  after  end,  is  so  scored  as  to  wholly  receive  the 
I  when  the  magazine  is  charged  with  cartridges  and  its  gate 
The  magazine  is  filled  from  a  charger  containing  five  cartridges, 
ide  by  side,  held  iu  ]>lace  by  two  arms  in  such  a  manner  that 
lie  rod  containing  the  arms  is  turned  one  arm  is  moved  clear  of 
er  cartridge  and  the  other  arm  forces  them  into  the  magazine. 
te  the  'piece,  supposing  it  cocked  preparatory  to  firing. — Pnll  the 
and  the  scar  r.  Fig.  2,  will  release  the  cocking  lug  A,  Fig.  3,  the 
of  its  spring  then  drawing  the  firing  pin  forward  and  discharg- 
piece.  Turn  the  bolt  handle  up,  and  as  the  bolt  tarns  its  carved 
the  recess  d,  Fig.  3,  will  act  on  the  &ont  end  of  the  arm  N,  Fig. 
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3,  to  force  the  firiog  pin  to  the  rear  against  the  pressure  of  its  8p 
nntil  the  straight  wall  takes  against  the  arm  K,  and  locks  the  fl 
pin.  This  upward  movement  of  the  bolt  handle  along  the  rearwai 
inclined  face  of  the  log  0,  Fig.  1,  unlocks  the  bolt  by  removing 
handle  from  its  recess,,f7,  Fig.  1,  and  the  locking  Itig  b  from  its  re* 
c,  Fig.  2,  and,  owing  to  theincliiiatioiiof  the  rear  face  of  the  lag,  ca 
a  small  movement  of  the  entire  bolt  to  the  rear,  which  results  in  slig 
starting  the  empty  cartridge  case  from  its  seat  in  the  bore.  Draw 
bolt  to  the  rear  and  the  extractor  will  withdraw  the  empty  cartr 
case  until  the  ejector  used  acts  to  throw  it  out  smartly  to  tlie  right  i 

To  lock  the  piece. — The  piece  must  be  at  full  cock.  Turn  the  la 
Fig.  2,  ap.and  the  rounded  portion  of  its  locking  pin  S,  l''ig.2,will  e 
a  semi-cyliudrical  recess,  S',  in  the  breech  bolt  and  lock  it  ag^nst 
taming  movement. 

To  u»e  the  piece  as  a  single  loader. — A  lever,  Pig.  10,  with  a  split  i 
fits  in  a  recess  in  the  rear  end  of  the  receiver,  being  retained  the 
by  the  pressure  exerted  by  its  arms  t  and  t'.  It  is  operated  by  its  th 
lug  T,  Figs.  1, 10,  and  11,  in  sqch  a  manner  that  when  the  lug  is  tni 
up  the  long  arm  t,  Fig.  10,  partially  closes  the  opening  from  the  m 
2ine,Fig.  ll,and  shuts  oflf  the  supply  of  cartridges.  The  gau  can  1 
be  fed  by  hand. 

With  the  new  Daeish  smokeless  powder  manufactured  for  use  in 
ritle,  a  charge  of  3U.9  grains  has  imparted  an  initial  velocity  of  1,& 
8.  to  a  bullet  weighing  237.6  grains  with  a  corresponding  chamber  ] 
sure  of  16.4  tons  per  square  inch. 


inoil-riUU,  M/:i-SB). 

The  Government  has  transformed  its  iafantry  rifle — the  Beauni 
M/71,  calibre  .433,  into  a  magazine  arm  by  the  addition  of  the  V 
magazine.  This  has  necessitated  some  changes,  principally  in  the  1 
the  extractor,  and  the  firing  mechanism.  A  cutott'  has  been  flttei 
permit  of  either  magazine  or  single  fire. 

The  magazine  is  filled  from  above  either  by  hand  or  by  meai 
chargers  contaiuiug  4  cartridges.  Each  soldier  is  to  carry  94  round 
bis  person  and  4  in  the. magazine. 

The  following  are  the  principal  details  of  this  rifle: 

IjeD;:th  witboiit  bnyoDet . iiicbea.. 

Length  with  bayonet do 

Weight  witliontbaycmet poiiuds,. 

Weiglit  with  bayonot <lo 

Weight  of  complete  rartridge grains.,  i 

Coat  of  tranafonnatioD,  per  gun 1 

ITALT  (Vettcrit-VlUIl,  H/;0-S7). 

The  Goveruroent  has  transformed  its  infantry  rifle — the  Vetl 
M/70 — toa  mi^azine  arm  by  the  addition  of  the  Vitali  magazine  fittt 
bold  4  cartridges;  1,500,<KK)  ri&es  have  been  thus  transformed  a 
the  present  tim& 
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modified  to  permit  the  insertion  of  tliis  fixed  magaziiK, 

t«d  to  allow  of  either  single  or  magazine  fire.     The 

1  from  above  by  hand  or  by  means  of  chargers  contain- 

Each  soldier  is  to  carry  96  rounds  on  his  person  and 

e. 

are  the  principal  details  of  this  rifle : 

inchea..     ,406 

roDut do S3.i 

t do....     T3.e 

ouet . pounds..     9.4^ 

!t do....  10.» 

powder,  balliBtite crnins..         3! 

'elop«d  liDllet do 246.9 

cartridge do 447.5 

f.»..   2.01T 

lore  magazine  rifle,  of  .256  calibre,  has  been  oSSciaUy 
he  last  mouth  and  its  manufoctnre  commenced. 

SWEDE*!  (ltaBlDgt«D.-TTUifanitd,  M  /eT-SS). 

H'orwegian  Comraission  has  adopted  a  single  loader 

eden  of  a  calibre  of  .315  inches. 

old  Swedish  Iteraiogton  transformed,  the  Bemin^n 

h  closure  having  been  retained  with  some  necessary 

incipally  in  the  direction  of  greater  strength. 

the  principal  details: 

. .incbeB..       .315 

onet do....  49 

It do....       6il 

^onet pounds..      8.W 

)t do....       9.59 

inches..  3J 

ves 6 

In . , .  .incljes..  11.31 

cartridge do....  3.03 

grains..  231.43 

iwder  charge do 72.SS 

le  velocity f-  a.-  1,756 

iberpresaure tons  to  sq.  in..  12.  S 

powder  charge) graiua..  48.6 

le  velocity — f.  b..  1,9S 

.l>er  pressure toils  to  sq.  in..  14.7 

tSLAND  (ShIu  MamlB*  BIfla,  Ka4«l  tSSft,  Callkn  .S»). 

invention  of  Colonel  Schmidt,  director  of  the  Berne 

ory,  is  illnatrjited  in  Plate  xvni. " 

nthas  ordered  150,000,  for  which  45,000,000  cartridgo 

'actured.    The  barrel  has  a  wooden  gnard  extending 

izle. 

Ism  (Fig.  2). — This  comprises  a  bolt,  a,  a  sleeve,  b,  and 
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a  bolt  handle,  e^  the  sleeve  being  held  against  the  shoulder,  (2,  by  a  block, 
e,  screwed  to  the  end  of  the  bolt,  and  all  these  parts  enclosed  within  a 
breeeh  casing,  A,  Fig.  1.  The  bolt  handle,  c,  has  a  projecting  cylindri- 
cal tongae,  /,  fitting  in  a  tube,  ^,  Fig«  1,  and  also  a  lug,  hy  which  pro- 
jects through  a  groove,  t,  and  to  the  interior  of  ,the  bolt.  This  groove, 
which  is  in  the  sleeve,  is  of  the  form  shown  in  Fig.  2.  On  the  outer 
surface  of  the  sleeve  are  two  curved  locking  lugs,  k  X;,  of  the  form 
shown  in  Fig.  2,  fitted  to  work  through  curved  inclined  grooves  in  the 
inner  surface  of  the  casing  to  the  locking  position. 

The  firing  |>m,  Fig.  3,  is  in  two  parts,  a  striker,  l^  and  a  rod,  m,  con- 
nected by  means  of  the  coupling,  n.  The  rod  terminates  in  a  ring,  o,  and 
has  a  projecting  firing  lug,  p,  fitted  to  work  in  a  channel  in  the  block, 
e.  The  firing  pin  spring  takes  against  the  after  face  of  the  coupling,  n, 
and  the  forward  face  of  the  block  e. 

The  magazuie^  «,  Fig.  1,  is  of  tinned  sheet-iron  fitted  to  hold  12  car- 
tridges, arranged  in  two  vertical  columns  in  such  a  manner  that  the 
cartridges  half  ride  each  other.  It  is  inserted  in  an  opening  in  the  body 
from  underneath  in  front  of  the  trigger-guard,  and  is  held  in  place  by 
means  of  a  double  arm  lever  bolt,  Q,  Fig.  1,  placed  on  the  right  side  of 
the  magazine  and  pivoting  around  an  axis  on  the  gu  ard-plate.  By  push- 
ing on  this  lever  the  magazine  can  be  made  to  take  either  one  of  two 
positions  by  means  of  a  tenon  on  the  small  arm  of  the  lever  fitted  to 
slide  in  a  groove  riveted  on  the  side  face  of  the  ^magazine.  When  the 
magazine  is  in  the  upper  position  of  the  two,  the  gun  must  be  used  as 
a  magazine  arm,  and  when  in  the  lower  position,  as  a  single-fire  arm. 
The  magazine  is  filled  from  the  top  by  means  of  chargers  containing  6 
cartridges  each.  When  the  magazine  is  filled  a  thirteenth  cartridge  can 
be  placed  in  the  bore  before  the  breech  is  closed.  The  sight,  which  is 
graduated  in  100-metre  lengths  from  300  meters  to  2,000  metres,  simply 
consists  of  a  hinged  flap  with  a  sliding  bar,  the  latter  l^eing  held  at  the 
desired  graduation  by  means  of  a  strong  spring. 

To  use  thej^iece. — Immediately  after  firing  the  firing-pin  will  be  found 
in  the  position  shown  in  Fig.  3.  Draw  the  bolt  handle  directly  to 
the  rear  and  the  motion  of  the  lug,  hj  in  the  groove,  i,  will  cause  the 
sleeve,  &,  to  rotate  and  free  the  locking-lugs  k  k  from  their  locking  posi- 
tion in  the  casing.  At  the  same  time  the  extractor,  r.  Fig.  2,  starts  the 
empty  cartridge  case  from  the  bore.  The  bolt  handle  is  then  continued 
directly  to  the  rear  until  its  motion  is  arrested  by  a  spring  stop,  shortly 
before  which  the  empty  cartridge  case  is  thrown  out  by  an  ejector  fitted 
within  the  breech  casing.  During  this  movement  of  the  bolt  to  the  rear 
the  lug  h  takes  against  the  projection  of  the  striker  l,  and  forces  the  fir- 
ing-pin back  against  its  spring  until  the  lug  h  reaches  the  position 
shown  in  Fig.  2,  when  it  takes  in  a  safety  notch  and  holds  the  firing- pin 
in  the  cocking  position  as  the  bolt  is  entirely  withdrawn.  In  this  posi- 
tion a  cartridge  is  forced  up  from  the  magazine,  and  as  the  bolt  is  pushed 
to  the  front,  is  forced  into  the  bore  with  the  extractor  claw  taking  over 
its  rim.    During  the  forward  movement  of  the  bolt  handle  the  firing- 
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3,  takea  against  tlie  trigger  point  and  liolde  the  firing-pn  . 
d  agaiast  its  spring.  When  within  a  sliort  distance  of  tbt  < 
ition  the  log  h  causes  the  sleeve  to  rotate  and  it«  locking-lngt,  j 
the  locking  receaa  as  the  bolt  closes.  | 

'Jie piece. — See  that  the  piece  iscocked  and  then  turn  tfaerinfi 
ft  to  a  horizoiitiil  position,  when  the  firing-log  will  take  in  a 
the  block  e,  which  will  prevent  any  forward  moveinent  of  tk  { 

[twinjg  details  are  believed  to  be  accurate ; 


.t  bayonet  '-- pouuda.. 


9.* 


of  grooves 

if  grooves incbKs.. 

if  grooves do.. 

ue  turn  id , , do.. 

lowder  (P.  U./SS)  charge graiim.. 

nllet do.  215. ■; 

ullet iBchw,- 

implete  cartridge |criiins..401,S 

impletc  caTtridge iDcbea..     3.S< 

jlete  cartridge , ,,, ,. cenbi..     1.9C  ■ 

tallied  in  magaziue . ... '. t! 

iity,  about f. a..     2.(H 

easure at iodh  to  aqaare  inch--  14.4  . 

igfi yarda.-     Z,2S 

SMOKELESS  POWDERS, 
ails  of  trials  of  the  most  noted  .smokeless  powders  are  insnf- 
ihow  ID  what  degree  the  balHstical  formuliB  of  ordinary  po*- 
lave  to  be  modified  in  order  to  enable  us  to  represent  tbe  a^ 
)  smokeless  ones  now  in  use  in  foreign  countries,  bnt  an  ap- 
I  idea  of  tbe  relative  values  of  some  of  these  may  be  obtained 
nparison  of  tbe  work  done  by  projectiles,  in  guns  of  the  saw 
itb  charges  giving  equal  chamber  pressnres.  Such  coinpaii- 
d  be  exact  if  the  weight  of  projectile,  density  of  loading,  anj' 
of  travel  of  tbe  projectile  were  identical,  bat  up  to  tbe  pres''iil 
tuditious  have  obtained, 

iparlsoDs  with  nearly  eqnal  pressures  we  are  limited  to  results 
n  trials  carried  out  by  Krupp,  Canet,  and  Schneider,  someo' 
I  tabulated  below.  The  BN  referred  to  Is  not  believed  to  be; 
ul  as  the  French  Government  product — Poudre  B. 


anud. 

SnokeltH 

WeiehJ  Weight 
of      Qtprnjwj- 

ItJ. 

Chamber 

SET 

Mnule 

Edkc 

S  calibre,  B.L.B 

Nobel.  O/90. 

Pevndi.    Ftnitid: 
ICS        112.16 

2,m 

14.1 
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Here  the  conipariBon  U  in  favor  of  the  C/89  and  thia  would  be  more 
proDouDced  if  the  weights  of  projectiles  and  their  lengths  of  travel  bad 
beea  the  same. 

Another  comparison  is  afforded  by  trials  with  a  Schueider  15  centi- 
metre gan  as  follows : 


Gun  OHd. 

SiDiikrl«» 

po»d.r. 

Woleht 

Hn»1e 

Chmber 

Ud»I« 
Binrgj- 

Kropp  1S~.  35  «llb™,  B.  U  K.  . 

Nobd.  o/8» 

Pound! 

88.3 

/■•■ 

l.BTO 

i3.e 

/■(■ 
a,M5 

IS! 

In  each  of  these  cases  we  see  that,  per  weight  of  charge,  the  C/89 
does  mncb  more  work  than  the  B^.  The  C/89  nsed  in  each  case  was 
from  the  same  lot,  bat  the  BN.  was  from  separate  lots. 

It  is  reported  that  the  Nobel  and  BN.  powders  have  been  perfected 
for  naval  use,  bnt  as  ;et  it  is  impossible  to  make  any  defiuite  statement 
as  to  their  keeping  qualities  under  varying  climatic  conditions. 

With  these  powders  a  small  igniting  charge  of  rifle  powder  is  tie- 
qnently  used. 

Experiments  thns  far  made  have  demonstrated  that  with  short  guns 
the  ballisticai  etlects  of  smokeless  powders  are  not  greater  than  those 
of  ordinary  powders. 

Althongh  for  equal  muzzle  velocities  the  weight  of  ballistite,  G/89, 
BS.,  or  cordite  required  is  less  than  one-half  of  that  of  ordinary  pow- 
ders, the  size  of  cartridge  reqaired  for  each  is  abont  the  same,  this 
being  due  to  the  lighter  specific  gravity  of  the  smokeless  iwwders  and 
the  greater  difficulty  fonnd  in  packing  them  compactly. 

The  Nobel  powder,  adopted  in  Italy,  ballistite,  and  described  on  page 
U&,  Ko.  IX,  is  illnstrated  in  Plate  XIX,  where  Fig.  1  shows  the  sheet 
into  which  it  is  first  rolled,  and  from  which  small  grains  for  rifle  powder 
ue  obtained  by  cutting  it  lengthwise  into  strips  and  then  into  small 
Kiwns  of  cubical  or  other  shapes.  Fig.  2  shows  cubes  obtaiuetl  from 
aheeta  of  a  thickness  equal  to  the  size  of  cube  and  which  are  intended 
for  nfie  in  small  calibre  rapid-fire  guua.  Fig.  3  is  a  strip  of  a  square 
CTOss-section  cut  i^m  a  sheet  of  the  same  thickness,  a  number  of  which, 
wben  put  up  in  bundles,  are  to  be  used  as  cartridges  for  high-power, 
ud  the  lai^r  calibres  of  rapid-flre  guns. 

That  the  Italians  are  satisfied  with  the  results  of  their  experiments 
vith  this  powder  is  made  evident  by  the  fact  that,  up  to  the  present 
time,  they  have  accepted  over  1,000,000  pounds  for  service  nse,  and 
have  adopted  and  introduced  it  in  the  land  service  for  fleld  and  moun- 
tain guns. 

Mr,  Nobel  also  proposes  to  use  his  powder  in  the  form  of  tubes,  hol- 
low caps,  and  scrolls.    To  form  the  last  named,  he  rolls  the  first  pie- 
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pared  sheets  with  projectrng  ribs,  which,  either  plain  or  perforated 
holes  to  increase  inflamiDg  surface,  are  iSb  be  rolled  ap  into  cylini 
scrolls  to  JQSt  fit  into  the  cartridge  cases  to  be  used. 

Hundreds  of  smokeless  powders  have  been  invented,  but  we  can  oi 
refer  to  those  which  have  given  promising  results  under  triaL 

'The  Schwab  smokeless  powder  referred  to  on  page  120,  Ko.  IX, 
now  being  noed  in  Austria.    Its  use  in  the  Austrian  Mannlicherm^ 
zine  rifle  has  necessitated  a  change  in  the  graduations  of  the  sight  1 
to  correspond  with  the  greater  ranges  obtained  with  it. 

A  new  smokeless  powder  is  now  being  manufactured  in  Denmark 
use  in  the  Krag- Jorgensen  rifle.  It  is  reported  to  give  off  bat  lit 
smoke,  and  to  emit  a  slight  odor. 

After  firing  one  hundred  and  twenty  cartridges  containing  this  ] 
der  from  a  Krag-Jorgensen  rifle,  the  temperature  of  the  weapon 
found  to  be  245  degrees,  and  after  firing  the  same  number  of  cartridi 
containing  ordinary  powder,  under  similar  conditions,  the  temperat 
of  the  weapon  was  found  to  be  267  degrees. 

BK.  POWVEBS. 

The  Hotchkiss  Company  has  lately  conducted,  at  its  French  fa| 
tory,  an  extensive  and  interesting  series  of  experiments  with  sampl^ 
of  this  powder,  during  one  set  of  which,  in  trying  for  similar  pressni 
with  this  and  ordinary  x>owders,  using  service  projectiles,  thefolloi 
interesting  results  were  obtained  from  rapid>fire  guns : 

[HotobkiM  rapid-flro  gun  used.] 


i 


f 


8.04-ioch,  33-pouDder 

8.00-iiich,  IS-pounder 

S.56-iDcb,  9-pouDder 

2.24-iiicb,  6-poaoder , 

1.85-iiicb,  8-poander 

1.46-incb,  1-poauder  (long) 


Powder. 


r  SniokeleM . 
c  Ordinary  .. 
c  Smokeless . 
\  Ordinary  . . 
I  Smokeless . 
(  Ordinary  .. 
e  Smokeless . 
c  Ordinary  . . 
c  Smokeless . 
c  Ordinary  . . 
t  Smokeless . 
i  Ordinary  .. 


COBDITE. 


Weight 
of  charge. 


Pounds. 
6.8 
13.2 
4.0 
«.6 
1.87 
3.63 
L04 
2.04 
C.93 
1.7 

0.  i:t 

0.18 


MuBsIe 
velocity. 


2.215 
1,903 
2,411 
2,067 
2,231 
2,034 
2.182 
1.068 
2.3G2 
2,001 
1,667 
1,427 


CbMnl 
prumo 

(tOMptfl 

sqnsn 
tccb). 


IS 


In  October  last  extensive  experiments  were  carried  out  by  the 
lish  War  Ofiice  Chemical  Committee  on  Explosives  to  determir' 
liability  of  this  smokeless  powder  to  explode  en  masse. 
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The  following  details  are  taken  irom  the  Fifteenth  AnnnaLBeport  of 
JHer  Majesty's  Inspector  of  Explosives : 

(1)  100  poanda  of  coarse  cordite  (3  inches  diameter  and  14  inches  in  length)  packed 
io  a  sendee  box  (mea8arinji»  2  feet  3  inches  by  14  feet  6  inches  by  7  feet  9  inches  deep, 
and  having  l^inch  sides  and  1-inch  top  and  bottom)  was  attempted  to  be  ignited 
by  means  of  a  tube  and  small  priming  charge  of  gnn  cotton.  Bnt  the  cordite  failed 
to  ignite. 

(2)  Repetition  of  above,  bnt  nsing  a  small  priming  charge  of  fine  cordite  (0.05  inches 
diameter  and  11  inches  long).  The  whole  mass .  bnrst  immediately  into  flame  and 
bamedwith  great  and  rapid  energy  and  brilliancy.  The  lid  was  removed  by  the 
eaergy  of  the  ootburst,  the  sorews  being  drawn  and  those  on  one  end  bent.  The  mass 
bamed  for  abont  3  seconds,  and  the  light  was  of  a  most  brilliant  character. 

(3)  Eepetition  of  No.  1,  and  with  same  results.    No  ignition. 

(4)  Repetition  of  No.  2.  The  cordite  ignited  and  bnrned  with  great  brilliancy  and 
agosh  of  bright  flame  for  about  7^  seconds.  The  lid  of  the  box  was  forced  off  (as  No.  2), 
and  the  screws  were  drawn,  and  in  some  cases  bent. 

(5)  A  service  case  (of  dimensions  previously  given)  containing  100  pounds  of  the 
fine  cordite  was  surrounded  by  wood  and  shavings  which  were  set  Are  to. 

Tbe  bonfire  burned  for  15  minutes,  when  the  cordite  in  the  case  ignited  and  burned 
with  a  great  rush  of  most  brilliant  flame  for  about  4  or  5  seconds.  Some  small  pieces 
of  the  burnt  wood  were  then  thrown  to  a  distance  of  about  12  yards.  An  end  of  the 
box  was  forced  oat.    One  side  was  partially  forced  out. 

(6)  Repetition  of  No.  5,  but  using  fine  instead  of  coarse  cordite.  After  the  bonfire 
had  been  bnming  for  7  minutes  the  cordite  caught  and  went  off  with  a  dull  muffled 
hurt,  which  nearly  amounted  to  a  mild  explosion.  There  was,  however,  certainly 
nothing  approaching  a  violent  explosion,  as  was  shown  by  only  one  side  of  the  box 
being  displaced. 

(7)  Six  service  boxes,  containing  each  100  pounds  of  thick  cordite,  were  placed 
together,  five  on  end  and  one  on  the  top ;  the  centre  box  (in  lower  tier)  was  set  fire 
to.  It  horned  abont  six  seconds  and  upset  the  side  boxes,  but  did  not  throw  off  the 
top  .box;  only  the  box  which  was  ignited  caught  fire. 

(8)  Five  service  boxes,  each  containing  100  pounds  of  thick  cordite  (i.  e,,  those 
which  remained  from  the  last  experiment),  were  placed  in  a  pile,  two,  two,  and 
one,  breaking  joint,  and  surrounded  by  wood  and  shavings,  which  were  set  fire  to. 

After  15  minutes,  1  box  of  cordite  ignited. 
After  15  minutes.    7  seconds,  1  box  of  cordite  ignited. 
After  15  minutes,  14  seconds,  1  box  of  cordite  ignited. 
After  15  minutes,  21  seconds,  1  box  of  cordite  ignited. 
After  15  minutes,  28  seconds,  1  box  of  cordite  ignited. 

Each  box  burned  with  a  bright  rush  and  burst  of  flame  bdt  without  explosion. 
The  boxes  were  not  broken  up,  and  no  fragments  of  the  bonfire  were  projected 
beyond  about  10  paces. 

(9)  A.  pile  of  eight  services  boxes,  containing  each  about  75  pounds  (total  600 
pocsda)  of  cordite,  was  surrounded  with  wood  and  shavings,  which  were  set  fire  to. 

The  top  box  had  a  hole  in  it,  which  was  roughly  plugged,  and  this  apparently 
eaoffht  fire  and  bnfned  away  non-explosively  at  1  minute  10  seconds  after  the  bonfire 
had   sen  ignited. 

T     other  boxes  ignited  in  succession  and  burned  away  non-explosively. 

1     times  were  as  follows: 

Mid.  Seo. 
Fir    box 1    10 

8w  id  box 1  15 

Thi  dbox 2  2 

Poi    thbox 5  45 

!     ^     '«    17  25 
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i  powder  has  been  tried  ia  a  9.2-iDcli  breech-loading  rifle  witk 
«<1  good  results. 

latic  testa  in  EDgland  are  stttted  to  bare  been  very  aatisfactory, 
milor  tests  are  sooa  to  be  conducted  in  Canada  and  India. 

Orakrut  {Gray  Powder). 

eries  of  experiments  witb  tbis  powder  hare  been  carried  oat  io 
m  for  some  time  past  with  reported  good  results, 
competitive  trials  witb  ordinary    powder  in  tbe  new  Swedisk 
tlibro  small  arm,  the  following  resultfi  were  obtained : 


FovdernMd. 

WelBbt 
]fcbus«. 

.sai 

Uonla 

vrtocltj. 

Clwate 

'Sir 

ffroiiu. 
1&S 

Orattu. 
331.  E 

/■». 

1,7M 

law 

' 

lODtinoous  trials  the  variations  in  mnzzle  velocitiee  obtained  did 
ffer  from  those  obtained  with  ordinary  powder, 
idals  carried  out  by  Swedish  naval  officers  witb  a  37-millimetre 
fire  gun,  with  this  powder,  results  were  obtained  as  follows,  and 
balated  in  comparison  with  those  obtained  with  the  same  gnn 
ts  service  charge  of  ordinary  powder : 


PowdsrwwL 

Wjlght 

Unide 

VBlocltj. 

CbUDbcr 

15S 

"^r* 

/.»■ 

1.W8 

tt. 

T  FOWDEB. 

B,  an  invention  of  M.  Libbreeht,  the  director  of  the  Wetteren  Pow- 
actory,  is  suptwsed  to  bave  a  gnn-cotton  base.  In  trials  in  Bel' 
from  a  .'{.4-iDch  gun,  charges  of  this  powder  gave  greater  velocities 
IBS  pressures  than  charges  of  ordinary  powder  of  double  the  weight 

KAXIM  POHDEB. 

B  powder  has  been  tried  in  Europe  witb  reported  excellent resnlts. 
9  obtaiued  by  treating  high  grade  gun-cotton  with  a  vaporiied 
It. 

Maxim  specifies  several  methods  of  mannfactnre,  bat  tlie  ibllow- 
ill  give  a  general  idea  of  the  processes  emptojieil. 
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A  quantity  of  liigh  grade  gun-cotton  is  reduced  to  pulp  in  a  pulping 
machine  and  then  washed  thoroughly  to  remove  any  free  acid  tliat  may 
have  remained  in  it.  It  is  afterwards  dried  and  then  moistened  with 
acetone  and  subjected  to  the  action  of  a  mixture  of  six  parts  of  ether  to 
one  of  alcohol  until  it  is  partially  dissolved.  When  sufficiently  softened^ 
it  is  either  compressed  into  sheets  under  heavy  pressure — from  20  to  40 
tons  to  the  square  inch — or  else  forced  through  dies  to  form  cords  or  strips. 

In  the  method  Mr.  Maxim  describes  for  making  large-sized  grains 
the  pulp  is  placed  in  a  receiver  from  which  the  air  is  afterwards  ex- 
hausted; The  vapor  of  the  solvent  is  then  turned  into  the  receiver  and 
allowed  to  act  on  the  pulpy  mass  until  it  succeeds  in  partially  dissolv- 
ing it  This  partially  dissolved  mass  is  then  compressed  in  the  receiver 
to  the  desired  thickness,  after  which  it  is  removed  and  cut  into  the 
shapes  wished  for. 

If  the  powders  produced  as  above  prove  too  quick -burning,  certain 
substances  which  have  a  tendency  to  reduce  the  rate  of  burning  are 
mixed  with  the  gun-cotton. 

KOBEL  POWDER,  C/89. 

Erapp  and  Gruson  have  made  extensive  experiments  with  this  pow- 
der. Erupp's  experiments  have  now  extended  over  2  years,  and  with 
reported  very  uniform  results.  Following  are  some  of  the  interesting 
facts  brought  out. 

It  was  found  that  the  power  of  this  powder  as  compared  to  brown 
pnamatic  is  about  the  same  in  short  guns,  but  increases  materially  up 
to  a  certain  limit  (not  yet  practically  determined)  with  length  of  gun. 

It  was  also  found  that,  using  the  maximum  charge  capable  of  being 
fully  consumed  in  each  gun,  the  chamber  pressures  in  guns  of  the  same 
calibre,  but  of  varying  length  of  travel  of  projectile,  diftered  in  degree. 
In  one  instance,  with  two  guns  of  the  same  diameter  of  bore,  one  of  28 
calibres  in  length,  the  other  of  40,  this  proportion  was  about  3^  to  3. 

The  following  tabulated  details  of  results  &om  two  high-power  guns 
may  prove  of  interest : 
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Powder 

used ;  sise, 

.39-izioli. 

Powder 
charge. 

Projec- 
tile. 

Mnz> 
zle  ve- 
locity. 

Chamber 

presAiire 

(tons  per 

square 

inch). 

Bemarks. 

Xrupp,  15  oentimetren, 
S^.inch,  35-caUbre, 
B.L.B. 
Do 

Nobel,  C/89. 

Do 

Do 

Do 

Do 

Do 

Poundg. 
16.5 

17.6 
1&3 

mz 

48.5 
5L8 

Poundi. 
112.4 

112.4 
112.4 

23&1 

238.1 
238.1 

1,720 

1,851 
1,914 

2,132 

2,185 
2,299 

9.2 

U.4 
12.1 

U.9 

13.4 
14.7 

The  Danish  serrioe  charge 
with  this  gnn  is 40.8  pounds 
prismatic  powder,  which 
0ve8  a  muzzle  velocity  of 
1.78S  f.  B.  to  a  112.4-pound 
projectile. 

The  German  service  charge 
with  this  gnn  is  103.6 
pounds  of  P.  P.  C/82,  which 
gives  a  muzzle  velocity  of 
1,738  f.  s.  to  a  3U8.6-poand 
projectile. 

Do 

Eropp,  21  centimetres, 
&24.liush,  35-oaUbTe, 
B.LK 
D     

D     
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schCckheb's  powder. 

is,  the  iDventioQ  of  W.  Schiicklier,  ao  Anetrian,  is  Bappo8< 

osed  of  explosiye  starcb  aod  nitro-boDzole,  in  varying  prop 

ding  to  tlie  character  of  the  powder  required.    The  uttro- 

Hi  as  a  solvent. 

is  pat  Qp  in  grains,  pebbles,  cabes,  cylinders,  and  diski 

ii  have  aboat  the  same  appearance  as  ordinary  powders 

hard. 

ARMOR-PROTECTION. 

Iwloae. — According  to  a  German  paper,  a  very  iuterestins: 
material  has  lately  been  made  in  Denmark.  A  5-iuch  shot  n 
igh  the  cellulose  belt  of  the  Danish  cruiser  Hehla,  enter 
>n  the  port  side  and,  going  clean  through,  coming  oat  on  t 
1  side.  The  vessel  then  steamed  for  3  hoars  at  a  speed  of  a 
I,  and  with  the  water  rising  high  above  the  shot  holes.  Tt 
>roved  qnite  effective,  as,  at  the  end  of  the  3  hours,  the  vat 
artment  through  which  the  shot  had  passed  contained  bo 
iter. 

ring  French  naval  manteuvres  this  year  the  crniser  Surt 
.  and  sank  a  torpedo  boat.  A  hole  12  inches  long  was  pi 
B  bow  of  tbe  crniser,  but  the  cellnlose  protection  was  safli 
out  all  but  a  slight  amount  of  water. 

TORPEDOES. 

e  uncertainty  as  to  the  behavior  of  the  Whitehead  has  b 

tly  eicemplified  during  the  past  year. 

number  have  been  lost  from  both  ships  and  boats.    The  Benboie 

me  in  torpedo  practice.    During  the  visit  of  the  Grerman  Emperor 

iglaud  Sve  Whitehead's  went  astray  in  torpedo  exercises  conducted 

is  benefit. 

are  is  good  reason  to  believe  that  the  English  have  lost  more  than 

undred  torpedoes  in  running  since  187JS.     Of  the  number  loet  by 

'  nations  we  can  not  speak  from  authentic  information,  bat  we 

that  mishaps  in  torpedo  practice  are  not  at  all  rare, 
the  report  of  the  part  taken  by  torpedo  boats  during  the  Eng- 
laval  manoeuvres  of  1890,  it  is  stated  that  "Ko.  &7  fired  at  the 
cible,  but  her  torpedo  did  not  run."  "No.  59  fired  at  the  IforH- 
rland,  bnt  missed  her."  "  The  Anson,  which  had  not  been  claimed 
e  attack,  had  a  curioas  experience.    A  torpedo  stmck  her  picket 

glanced  off  tbe  boat,  then  glanced  off  tbe  ship,  and  ran  to  tb« 
L  water." 
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On  the  night  of  April  12,  1891,  the  Ohilian  iBsargent  battle  ship 
Blanco  EncatadaHteamed  into  the  harbor  of  Valparaiso  unperceived,  with, 
the  intention  of  making  an  attempt  to  destroy  the  Government  armed 
tug  Mary  Florence.  She  sncceeded  in  getting  close  to  the  tng  and,  appar- 
ently under  the  most  favorable  circamstances,  discharged  a  Whitehead 
torpedo,  which,  missing  the  tug,  passed  on  and  struck  a  dry-dock  in  the 
harbor,  which  it  completely  destroyed. 

About  4  a.  m.  of  April  23, 1891,  the  morning  being  clear  and  the  har- 
bor light  burning  brightly,  the  Chilian  torpedo  cruisers  Almirante  Lynch 
and  Almirante  Oondell  steamed  into  the  harbor  of  Oaldera  to  attack 
the  insurgent  battle  s  hip  Blanco  Encalada.  The  last-named  was  lying 
at  anchor,  helplessly  exposed  to  every  kind  of  attack.  Her  stay  light 
was  up  and  burning.  No  lookouts  were  stationed.  No  guns  were  in 
readiness  for  action.  No  picket  boat  had  been  sent  out  to  guard  against 
sarprise,  and  her  torpedo  net  defense  was  not  rigged  out.  Such  abso- 
lute negligence  would  be  unpardonable  even  in  times  of  profound  peace. 

The  torpedo  ci-uisers  made  for  this  easily  distinguishable  battle  ship, 
and  when  at  close  range  they  fired  four  14-inch  Whitehead  torpedoes 
in  all  from  over-water  discharge  tubes.  It  was  at  first  thought  that 
two  of  these  took  effect  a  little  forward  of  the  beam,  but  later  advices 
state  that  the  underwater  hull  has  since  been  examined  by  a  diver,  and 
a  single  hole  found.    This  indicates  that  but  one  torpedo  took  effect. 

The  ship  sank  in  a  few  minutes,  and  so  complete  was  the  surprise 
that  over  one  hundred  and  fifty  of  the  crew  were  carried  down  with 
her. 

From  newspaper  reports  we  understand  that  a  few  days  later  the 
insurgent  twin-screw,  composite  cruiser  MagellaneSj  of  950  tons,  was 
attacked  by  the  torpedo  cruisers  Almirante  Lynch  and  Almirante  Con- 
dell  and  the  first-class,  120-foot,  70-ton  torpedo  boat  Sargento  Aldea, 
This  attack  was  not  a  surprise,  and  the  Magellanes  succeeded  in  driving 
her  assailants  off  after  a  fierce  fight.  During  this  attack  a  torpedo  was 
discliarged  from  one  of  the  torpedo  vessels,  which  missed  the  Magellanes 
and,  jiassiug  on,  struck  and  sank  a  merchant  vessel  then  at  anchor  in 
the  harbor.     This  report  has  not  yet  been  confirmed. 

These  results  of  Chilian  torpedo  operations  give  practical  illustra- 
tion to  four  important  points':  (1)  The  unreliability  of  this  weapon  as 
to  accuracy  in  flight;  (2)  the  effect  of  66  pounds  of  wet  gun  cotton 
when  exploded  in  contact  with  the  double  bottom  of  a  vessel;  (3)  the 
great  value  of  a  fortunate  hit ;  (4)  the  necessity  for  having  a  number  of 
torpedoes  in  an  attack,  as,  from  uncertainty  in  flight,  a  single  shot  can 
not  always  be  depended  upon. 

Only  the  new  18-inch  torpedo  is  now  being  made  at  Fiume ;  these  are 
to  have  a  speed  of  irom  32  to  33  knots  for  437  yards,  and  30  knots  for 
B75  yards. 

Th  ^  new  pattern  English  Whitehead  is  to  carry  a  charge  of  250 
poun  )a  of  gun-cotton  of  12  per  cent,  moisture,  with  a  detonator  of  16 
"38— No.  X ^12 
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ounces  of  dry  gun-cotton,  and  a  primer  of  from  35  to  40  grains  of  fol- 
minate  of  mercury. 

Many  experiments  have  been  carried  on  with  this  torpedo,  one  of 
which  was  to  determine  practically  the  degree  of  force  necessary  to 
project  it  from  an  over- water  discharge  tube  in  such  a  manner  as  to 
make  it  strike  the  water  at  the  most  favorable  angle.  A  pencil  was 
fitted  to  the  head  of  the  torpedo  in  such  a  manner  as  to  caase  its 
trajectory  through  the  air,  in  its  flight  from  its  over- water  tube  to  tbfi 
water,  to  be  marked  on  an  outside  vertical  screen,  thus  determioiog 
the  angles  at  which  the  torpedo  struck  the  water  under  varying  pres- 
sures of  discharge. 

Gases  are  known  where  the  air  chamber  has  either  been  intentionally 
exploded  by  machide-gun  fire,  or  accidentally  on  striking  sharp-points 
hard  substances,  with  very  destructive  effects  from  the  resulting  frag- 
ments. 

During  the  year  ending  December  31, 1890,  150  Whiteheads  of  the 
type  described  on  page  135,  l^o.  IX,  and  587  of  the  previously  used 
type  were  constructed  lor  the  English  navy. 

The  BuoTULccorsi  auto-mobile  torpedo^  the  invention  of  an  Italian  of 
that  name,  has  been  experimented  with  in  Austria  with  reported  ex- 
cellent  results. 

In  this  torpedo  the  motive  power  is  compressed  air  confined  in  a 
chamber  occupying  more  than  than  one-half  of  the  volume  of  the  tor- 
pedo. This  chamber  is  connected  by  a  hollow  non-rotating  shaft  to 
two  propellers  fitted  to  revolve  in  opposite  directions.  No  air  en- 
gines, with  necessary  shafts  and  gearing,  are  eiQployed,  but  the  motive 
power  is  conducted  through  the  hollow,  non-rotating  propeller  shaft, 
and  the  principle  of  the  Barker's  reaction  wheel  utilized  to  revolve  the 
propellers. 

It  is  reported  that  the  Vulcan  Works  of  Stetten  has  purchased  the 
patent  rights  of  this  torpedo  for  Germany  and  will  soon  inaugurate  a 
series  of  practical  trials. 

Interesting  and  highly  successful  trials  of  the  Sims-Edison  controll- 
able torpedo  have  been  carried  on  in  France  this  year.  A  run  of  4,878 
feet  was  made  in  1  minute  46  seconds,  and  the  torpedo  was  manoeuvred 
with  ease  and  certainty. 

The  Forges  et  Chantiers  de  la  Mediterran^e  have  undertaken  the 
construction  of  the  Sims-Edison  torpedo  in  France,  its  electrical  appa- 
ratus to  be  made  by  the  Sims-Edison  Company  in  the  United  States. 

TICTOBIi  COXTBOfiLABLE  TOBPSDO. 

This  torpedo,  the  invention  of  Mr.  G.  R.  Murphy,  though  not  yet 
adopted  by  any  government,  has  attracted  so  much  attention  abroad 
that  a  general  description  of  its  principal  features  may  prove  of  in- 
terest. 

The  coast-defense  type  of  this  torpedo  is  similar  in  form  to  the  auto- 
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mobile  torpedoes  now  in  general  use,  and  is  divided  np  into  six  com- 
partments, as  shown  in  Fig.  1,  Plate  XX. 

The  forward  compartment  contains  the  explosive  charge,  which  is 
compactly  stowed  in  the  lower  part,  the  upper  part  being  divided  into 
live  compartments,  four  vacant  and  intended  to  contaiu  water,  the  fifth, 
D,  containing  Holmes's  light  cqmposition. 

Attached  to  the  forward  bulkhead  of  the  air  chamber  is  a  diaphragm 
B  so  connected  to  the  piston  rod  of  a  piston  valve  O,  moving  vertically 
in  the  cylinder  A,  as  to  cause  the  piston  to  gradually  descend  in  its 
cylinder  as  the  air  pressure  decreases  in  the  compressed-air  chamber ; 
allowing  water  to  flow  in  through  the  thus  opened  top  of  the  cylinder 
A  to  successively  fill  each  of  the  four  compartments  mentioned  above, 
in  this  manner  adding  weight  forward  to  compensate  for  the  loss  of  the 
expended  air. 

The  compressed-air  chamber  is  connected  with  the  engine  by  means 
of  an  admission  pipe  as  shown,  this  pipe  being  fitted  with  a  valve 
operated  by  one  of  three  motors  in  the  motor  chamber. 

To  the  rear  of  the  compressed-air  chamber  is  that  for  the  hydrostatic 
valve,  which,  with  its  pendulum  and  servo-motor,  actuates  a  horizontal 
rudder  to  keep  the  torpedo  at  a  set  depth  when  runuing. 

In  rear  of  this  is  the  electrical  cable  chamber.  The  toi*pedo  is  con- 
trolled from  the  firing  station  on  shore  through  the  medium  of  a  fi.exi- 
ble  gutta-percha  cable  of  a  specific  gravity  not  varying  much  from 
tbat  of  sea  water,  of  which  about  1,200  yards  are  coiled  in  this  chamber, 
the  remainder  being  coiled  up  at  the  firing  station  ready  for  unreeling. 
This  cable  contains  three  sets  of  separately  insulated  copper  wires,  by 
means  of  which  the  power  necessary  for  controlling,  steering,  raising  to 
the  surface,  and  firing  the  torpedo  is  transmitted  from  suitable  electrical 
batteries  at  the  firing  station  to  three  magneto-electric  motors  placed  in 
the  next  chamber  to  the  rear.  Of  these  motors  the  forward  one  is  used 
to  actuate  the  spindle  of  the  compressed  air  valve  and  regulate  the  ad- 
mission of  compresseil  air  to  the  spherical  air  engine  in  the  after  cham- 
ber. The  second  motor  has  two  functions.  With  a  direct  current  it  acts 
along  a  rod  connecting  it  to  a'  fuze  in  the  nose  of  the  torpedo  to  fire  the 
charge  (unless  caught  in  a  net  or  boom  protection  the  fuze  is  intended 
to  act  by  percussion),  but  with  a  reverse  current  it  will  serve  to  actuate, 
by  means  of  a  rod  and  gearing,  a  horizontal  rudder  to  bring  the  torpedo 
to  the  surface  of  the  water.  The  rear  motor  serves  to  actuate  the  ver- 
tical steering  rudders. 

When  the  torpedo  is  first  discharged  the  cable  will  be  paid  out  from 
shore,  that  reeled  up  in  the  torpedo  being  held  by  a  grip,  which  at  any 
time,  by  means  of  a  cord  and  spring,  can  be  released  by  opening  the 
air  valve  to  its  full  limit,  thus  permitting  cable  to  be  paid  out  from  the 
torpedo. 

The  fin  is  shown  in  the  figure,  and  this  torpedo  can  be  used  with  or 
without  a  float. 
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The  two  ptopellers  are  right  and  left  banded,  similar  to  those  of  I 
Whitehead. 

Mr.  Muri>hy'8  ioteDtion  is  to  m>  arrange  that  this  torpedo  can  also 
be  launched  from  fixwl  nuder  water  positious  in  harbor,  a  mile  or 
more  from  shore.  For  this  purpose  the  torpedo,  with  aa  accompanyiog 
buoy,  is  held  by  four  locked  arms  in  ft  oa^e  moored  at  the  bottom.  The 
buoy  contains  a  coil  of  electric  cable,  and  the  cage  is  connected  with 
the  firing  station  on  shore  by  a  cable  contaiaing  five  strands  of  oopper 
wire,  three  of  them  for  the  operations  described  above;  a  fourth  to  cause 
the  setting  free  of  the  torpedo  and  buoy ;  and  the  fifth,  which  in  con- 
nected with  electric  cells,  to  cause  the  ringiug  of  a  bell  at  the  firing 
station  in  case  of  accideut  to  the  torpedo  or  its  cable.  To  operate  the 
torpedo  from  ijuch  a  position,  it  is  released  from  its  cage  and  then  staxted 
off,  pulling  cable  out  of  its  buoy  instead  ofitomthe  shore  as  in  the  case 
given  above. 

Mr.  Murphy  has  also  designed  the  naval  torpedo  shown  in  Fig.  2,  in 
7hich,iDKtead  of  the  hydrostatic  valve  used  in  theshore  torpedo,  he  will 
use  a  dorsal  fin  in  which  wilt  be  secured  a  tloat,  a,  which,  through  a 
dash-pot  aod  servo-motor,  will  operate  a  side  fin  to  keep  the  torpedo 
about  2  feet  under  water. 

Initial  trials  of  this  torpedo  are  expected  to  take  place  soon, 

TOKPGIIO  SETS. 

A  new  torpedo  net  defense,  the  invention  of  Oapt.  A.  K.  Wil 
K,  has  been  lately  experimeuted  with  in  England.  Hollow  steel 
of  the  usual  length  are  to  be  arranged  diagonally  along  the  ship 
at  equal  distances  from  each  other.  These  are  each  to  be  slung 
chains,  one  to  support  the  heel  near  the  water  line,  the  other  to 
an  after  guy  to  the  heel.  The  heel  is  not  to  be  permauently  seci 
the  side,  but  only  to  be  retained  in  place,  when  its  boom  is  rigg 
by  an  ordinary  cleat.  The  tapping  lifts  are  to  lead  obliquely 
opposite  direction  to  the  set  of  the  booms,  so  that  wheu  let 
booms  and  the  steel  torpedo  net  will  rig  out  together  until  the 
assume  their  proper  positious  at  right  augles  to  the  ship's  sides, 
the  topping  lifts  are  hauled  upon,  the  booms  aod  net  should  ri; 
gethcr. 

No  experiments  have  yet  been  made  in  rough  water  to  show  w 
the  cleats  are  sufficient  to  keep  the  heels  of  the  booms  from  nnsb 
or  not. 

The  weight  of  naval  opinion  is  etill  in  favor  of  the  BnllivaDte 
as  carried  out  iu  many  Freuch  vessels,  in  which  the  net  is  attac 
steel  booms  fitted  to  be  run  in  and  out  through  the  shix>'s  side  by 
of  suitable  gearing. 
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TOBPEDO  DISCIIlBGllfO  APPABATUS. 

The  Ganet  torpedo-discbarging  apparatus  described  on  page  197,  No. 
Till,  bas  since  been  modified  in  tbe  direction  of  greater  simplicity  and 
general  baudiness,  and  is  nsed  in  connection  with  a  director  similar  to 
the  one  described  on  page  138,  Fo.  IX.  This  director  is  arranged  to 
be  fitted  with  the  Ganet  illuminated  night  sight. 

SUBMABINE  MINES. 

For  several  years  past  great  activity  has  been  shown  in  the  develop- 
ment and  improvement  of  submarine  mines,  to  be  nsed  either  offen- 
sively or  defensively. 

A  type  which  has  attracted  much  attention  is  one  which  can  be  uded 
either  as  a  stationary  submarine  mine  or  as  a  drifting  torpedo.  This, 
when  planted,  will  automatically  take  and  retain  iiosition  at  a  depth 
below  the  surface  for  which  previously  set,  and  will  afterward  rise  and 
fall  with  tbe  tide.  It  can  be  set  to  become  active  at  any  desired  length 
of  time  after  planting,  and  by  suitable  means  can  be  rendered  inactive 
and  caused  to  rise  and  float  on  tbe  surface. 

This  type  in  an  emergency  can  either  be  quickly  planted  as  a  harbor 
mine  at  any  stage  of  tbe  tide,  or  thrown  overboard  from  a  moving  ves- 
sel to  imx)ede  or  destroy  another  in  chase. 

Ingenious  methods  have  been  invented  for  tbe  automatic  electric  con- 
trol of  mines.  In  one  of  these  the  apparatus,  which  is  intended  to  con- 
trol any  number  of  mines,  joins  on  to  the  conducting  wires  of  tbe  mines, 
and  is  connected  with  tbe  firing  station  by  a  single  cable. 

This  apparatus  will  automatically  indicate  any  injury  to  either  tbe 
conducting  wires,  tbe  mines,  or  tbe  main  cable.  It  will  automatically 
isolate  an  injured  mine  from  tbe  circuit,  and  will  automatically  increase 
the  strength  of  current  at  the  moment  of  firing. 

W.  H.  H.  SOUTHERLAND, 

Jjieutenanty  V.  8.  Navy. 
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ELECTRICITY  ON  SHIPBOARD. 


By  Lieut.  Hamilton  Hutchins,  U.  S.  Navy. 


It  is  the  purpose  of  this  article  to  note  the  progress  made  dnriDg  the 
past  year  both  abroad  and  in  our  own  country  as  regards  the  applica^ 
tion  of  electricity  to  naval  vessels,  together  with  a  brief  discussion  of 
some  of  the  requirements  and  the  best  way  of  meeting  them.  The  dif- 
ferent ways  in  which  electricity  can  be  utilized  to  advantage  on  board 
ship  are  numerous  and  still  increasing  in  number.  There  are  many 
cases  where  other  sources  of  power  will  still  continue  to  be  used,  as 
being  best  suited  to  the  conditions ;  but  the  extent  to  which  electricity 
will  be  utilized  will  depend  largeb'  on  the  attention  given  by  electrical 
manufacturers  to  developing  and  perfecting  their  electrical  appliances, 
provided  domestic  material  is  to  be  used,  since  the  Government  has 
not  as  yet  deemed  it  expedient  to  manufacture  any  of  the  apparatus 
that  comprises  the  electrical  equipment  of  its  men-of-war.  It  may  well 
be  conceded,  however,  that  the  field  of  application  is  but  partially 
developed,  and  the  demand  for  its  use  as  a  source  of  power  will  likely 
increase  for  some  time  yet.  Many  minds  are  hard  at  work  trying  to  im. 
prove  the  accumulator,  and  with  success.  It  is  reported  that  the  Eng- 
lish admiralty  have  recently  decided  to  supply  accumulators  to  ships 
and  do  away  with  all  primarj'  batteries. 

Generally  speaking,  the  past  year  has  been  marked  by  development 
in  marine  applications  of  electricity  as  follows :  (1)  A  tendency  to  intro- 
duce accumulators  and  discard  primary  batteries;  (2)  an  increasing 
demand  for  electric-motor  power,  principally  for  training  and  elevating 
heavy  guns  and  for  controlling  the  fire  of  machine  guns ;  (3)  improve- 
ment of  dynamos  as  regards  external  field  and  its  efi'ect  on  the  com- 
pass ;  (4)  increased  power  of  search  lights  and  improvement  of  the 
apparatus  for  manipulating  them ;  (5)  improvement  of  governing  power 
of  high  speed  engines;  (6)  electric  firing  for  rapid-fire  guns;  (7)  sys- 
tems for  night  signals ;  (8)  increasing  demaad  for  the  telephone  and 
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.if»  tendency  to  replace  other  means  of  commaDication.  In 
ithese  it  mnst  not  be  supposed  that  the  lamps,  motors,  and 
trical  appliances  now  aaed  on  tward  Bbip,  or  even  dym 
>reached  a  state  of  perfection,  or  that  the  requirements  haT< 
met.  He  will  confer  a  great  benefit  apon  mankind  who  ' 
dynamo  that  has  little  or  no  external  field,  and  at  the  same 
compact,  efficieaT,  and  strong.  The  marine  compound  dyn 
be  Belf-regnlatiog  not  only  in  preserving  the  potential  consta 
in  preserving  small  variation  of  lead  of  the  brosbes  with  va 
Other  points  can  be  cited  if  necessary  to  show  that  there  i 
for  improvement.  Ko  one  qnestions  the  fact  that  we  have 
electrical  appliances  on  board  the  new  ships,  and  we  are  in 
few  of  tbe  leading  domestic  electrical  firms  for  at  once  mee 
qnirements  in  a  fairly  satisf^tory  manner  with  apparatus  o 
manufactnre.  But  the  conditions  and  requirements  are 
subject  to  modification.  We  mast  keep  pace  with  the  timei 
knowledge  that  we  do  not  possess  the  best,  which  we  surely 
content  to  do,  for  the  unwritten  policy  of  our  Government : 
edly  to  have  not  only  the  best  ships  as  regards  constrnctia 
as  regards  equipment.  Our  ships  are  considered  the  eqns 
their  type  as  regards  construction ;  our  guns  are  equal  if  not 
those  abroad,  and  we  will  not  be  satisfied  if  we  do  not  exi 
other  navies  in  tbe  equipment 

The  call  for  dynamos,  motors,  etc.,  for  naval  use  is  smal 
to  tbe  commercial  demand,  sud  as  our  merchant  marine  coi 
few  steamers  of  any  size  doing  passenger  trafllc,  it  is  but  e 
our  manufacturers  should  devote  little  attention  to  marine 
and  in  order  then  that  there  may  be  no  delay  in  supplying  tl 
outfit  of  a  ship,  especially  in  time  of  war,  we  must  offer  th 
turers  sufficient  indncement  if  we  are  to  expect  them  to  co 
foreign  makers  or  even  comply  with  the  specifications.  For 
contractor  goes  to  tbe  expense  of  designing  a  new  type  < 
and  if  it  falfills  the  requirements  be  should  be  able  to  conn 
der  for  a  considerable  number  of  tbem— iJi  other  words,  si 
ducement  to  enable  him  to  keep  a  constant  force,  though 
ployed  on  Government  work. 

On  the  other  hand,  a  contract  once  made,  the  eontracton 
required  to  comply  strictly  with  the  specifications,  or  else  th« 
pect  tbe  apparatus  to  be  rejected ;  or,  at  the  moat,  accepted  u 
alty.  To  be  sure,  the  Government  might  manufacture  its  o 
tus,  bnt  with  the  present  size  of  our  Navy  this  would  not  bt 
nor  is  it  the  custom  elsewhere.  We  must  then  create  a  c 
marine  plants  to  enable  us  to  have  a  sufficient  number  of  i 
to'supply  them.  This  demand  would  be  brought  about  of  i 
development  of  our  merchant  marine,  and  this  is  probably 
solution  of  the  problem.    Tbe  past  year  has  shown  notabi 
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mentin  the  way  of  increased  competition  for  supplying  marine  installa- 
tions, and  with  the  advent  of  a  merchant  marine  on  the  high  seas  we 
could  be  ready  for  any  emergency  that  might  arise  reqairing  the  sap- 
ply  of* a  large  amoant  of  electrical  material. 

DISTRIBUTION  OF  LIGHT  AlfD  POWEB. 

The  greater  part  of  the  electrical  energy  that  is  required  on  board 
ahip  at  any  one  time  is  ntilized  for  light  and  power  in  fighting  and 
working  the  ship.  The  fighting  efficiency  must  outweigh  all  other  con- 
siderations. It  will  be  granted,  then,  that  the  main  problem  is  to  sup- 
ply electrical  energy  to  the  search  lights,  the  incandescent  lights  used 
in  time  of  action,  motors  for  handling  the  guns  and  ammunition,  and 
steering  or  other  motors  required  when  fighting  or  manoBuvring  the 
ship.  And  we  do  not  solve  this  problem  unless  we  at  the  same  time 
give  the  system  the  protection  from  liability  to  injury  which  its  impor- 
tance demands. 

The  constant  potential  system  of  transmission,  with  a  central  station 
of  supply  below  the  protective  deck,  and  the  network  of  conductors 
amply  protected,  are  necessary  requirements. 

The  system  consists  of  one  or  more  compound  dynamos,  each  of  which 
can  be  used  independently  on  any  or  all  feeding  circuits;  or,  two  or 
all  of  the  maohines  can  be  run  in  parallel,  supplying  simultaneously  the 
search  lights,  motors,  and  incandescent  lamps.  The  search  lights, 
motors,  and  incandescent  lights  can  be  supplied  simultaneously,  either 
by  feeding  them  all  in  parallel  from  a  common  ^<bus^  bar;  or,  some 
of  the  dynamos  can  feed  the  search  lights  and  others  the  incandescent 
lights,  the  two  circuits  being  independent  of  each  other.  In  time  of 
action  the  former  method  is  preferable,  as  will  be  shown  later,  and  as  it 
is  easy  to  provide  on  the  switch  board  for  both  arrangements,  it  will 
probably  be  done  in  future  installations. 

The  motors  used  on  board  ship  may  be  series,  shunt,  or  compound 
wound,  depending  on  the  nature  of  the  work  they  have  to  perform,  and 
the  "  constant  potential  ^  system  of  transmission  only  requires  that  they 
shall  all  be  wound  for  the  same  terminal  E.  M.  F.  The  potential  of  the 
source  of  supply  is  80  volts,  and  was  adopted  by  the  Navy  Department 
2  years  ago.  It  is  also  80  volts  in  the  English  navy ;  in  the  French 
navy,  70  ;•  Italian  navy,  65. 

In  view  of  the  fact  that  the  electric  light  has  come  to  stay,  at  least 
for  the  present,  and  that  electric  motors  are  so  well  suited  for  handling 
the  guns  and  ammunition,  the  importance  of  having  the  dynamos  or 
batteries  continue  to  supply  light  and  power  uninterruptedly  during  an 
action  can  hardly  be  overestimated.  This  means  that  not  only  must 
the  different  circuits  be  frequently  interconnected,  and  the  conductors 

low  down  in  the  ship  and  vertical  when  possible,  but  special  attention 
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By  A  lecent  order,  the  voltage  in  the  French  Navy  has  been  raised  to  80. 
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mast  also  be  given  to  tbe  location  of  the  dynamo  room  and  its  arrange- 
ment. Then,  in  case  all  the  generating  sets  are  disabled  for  want  d 
steam  supply,  we  mast  throw  on  the  storage  battery,  and  thus  continue, 
temporarily  at  least,  to  supply  the  most  important  lights  and  fnotcH& 
It  seems  to  be  settled  that  all  large  fighting  ships  should  have  two 
dynamo  rooms,  the  larger  or  war  dynamo  room  being  below  the  watc 
line;  and  in  case  but  one  dynamo  room  only  can  be  had,  it  shoald  be 
below  the  protective  deck  if  the  ship  is  to  be  efficient  in  action.  We 
will  next  consider  the  number  and  capacity  of  the  generating  sets  that 
should  be  provided  for  any  particular  vessel.  The  idea  is  to  provide 
all  vessels,  except  torpedo  boats  and  small  vessels,  like,  for  instanoe, 
the  Vesuvius^  with  duplicate  plants,  and  to  provide  for  the  varying 
needs  of  the  service  the  Navy  Department,  some  time  ago,  adopted  the 
following  standard  sizes  as  regards  output  of  the  dynamos,  viz:  25,  ¥k 
75, 100, 150, 200,  300.  and  400  amptees.  The  only  sizes  that  have  thm 
far  been  supplied  to  the  service  are  of  25, 50, 100  and  200  amperes  capac- 
ity, barring  some  of  the  belt-driven  plants.  Whenever  space  in  the 
dynamo  room  will  permit,  the  generating  sets  should  be  all  of  the  same 
capacity  for  the  sake  of  interchangeability.  The  engines  and  dynamos 
then,  for  any  particular  ship,  should  be  alike  in  every  respect,  and 
on  all  important  occasions  the  entire  plant  operated  in  parallel,  (me 
dynamo  after  another  being  shut  down  or  made  ready  to  be  thrown  ii 
circuit  according  to  the  power  required. 

It  is  not  necessary  for  parallel  working  that  the  machines  shoald  all 
be  of  the  same  capacity,  provided  they  are  all  wound  for  the  same  volt- 
age. Should  they  differ  in  capacity,  not  only  should  the  terminals  and 
also  the  armatures  be  connected  when  they  are  thrown  in  parallel,  but 
the  resistances  of  their  series  coils  must  be  in  the  inverse  proportion  to 
the  currents  they  are  to  carry,  in  order  that  they  may  all  have  the  same 
fall  of  potential  through  the  series  coils. 

It  may  be  asked,  ^^  What  is  the  advantage  in  being  able,  if  desired,  to 
run  everything  in  parallel  ? ''  Take  one  of  the  recent  ships,  for  instance, 
the  NewwrJc,  In  this  installation  the  switchboard  provides  for  either  of 
the  three  machines  (which  are  all  of  the  same  capacity)  supplying  one- 
half  or  all  the  incandescent  circuits  or  the  searchlight  circuits,  or  one 
machine  the  incandescent  circuits  and  the  other  two  in  parallel  on  the 
search-light  circuits,  or  vice  versa.  Now,  let  us  suppose,  as  would  most 
likely  be  the  case  in  action,  No.  1  dynamo  is  ieeding  the  necessary  incan- 
descent lamps  (about  one-half  the  total  number  installed)  and  the  other 
two  at  full  load  are  in  parallel  feeding  four  search  lights  (the  latest  9xA 
most  approved  search  lights  take  100  amperes  each).  Suppose  it  becomes 
necessary  to  shut  down  No.  2  dynamo  on  account  of  something  going 
wrong  to  that  set.  In  order,  then,  for  the  search  lights  to  keep  goio^ 
No.  3  dynamo  will  be  called  upon  to  supply  twice  its  normal  full  load, 
which  it  can  not  well  do.  What  happens  then  f  Its  fuse  blows,  or  its 
armature  burns  out,  the  search  lights  are  disabled  (at  least  temporarily, 
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until  the  switch  is  closed,  throwing  the  incandescent  and  search-light  cir- 
eaits  in  parallel),  and  confasion  is  the  resolt  at  perhaps  a  critical  moment. 
Or  snppose  that  it  had  been  Ko.  1  dynamo  that  went  wrong ;  then  the 
magazine  light,  for  instance,  wonld  be  extinguished  until  the  multiple 
arching  switch  for  arc  and  incandescent  circuits  was  closed.    This  would 
also  create  confusion,  unless  the  magazine  candles  were  also  lighted,  as 
is  the  present  custom.    If,  however,  everything  were  run  in  parallel, 
one  of  the  three  sets  could  be  suddenly  shut  off,  the  work  woul^  be 
equally  divided  between  the  other  two,  the  lights  would  continue  to  burn 
nninterruptedly,  and  in  an  extreme  case  each  machine  would  have  to 
deliver  50  per  cent,  more  than  its  normal  full  load,  which,  with  our  nar- 
row heating  limits,  they  could  easily  do  for  a  long  time  and  without 
nndue  sparking.  With  a  plant  comprising  only  two  generating  sets,  pro- 
vided both  were  already  running  at  full  load,  there  would  be  no  great  ad- 
vantage in  parallel  connection  of  search-light  and  incandescent  circuits 
unless  both  engine  and  dynamo  were  designed  to  stand  the  increased 
load;  but  in  a  plant  with  more  than  two  sets,  the  advantage  of  being 
able  to  prevent  the  important  lights  from  being  extinguished  even  for 
an  instant  should  out-weigh  other  considerations.*    The  writer  is  of 
the  opinion  that  commercial  practice  both  in  this  country  and  abroad  has 
demonstrated  that  compound  dynamos  can  be  safely  run  in  parallel,  and 
each  machine  made  to  take  its  share  of  the  load  without  difficulty.    If 
such  is  not  the  case  experiment  should  determine  this  point  at  once. 

In  fact,  there  are  only  two  real  objections  that  have  thus  far  pre- 
vented the  operation  in  parallel  of  arc  and  incandescent  lamps.  One 
objection  that  has  been  urged  is  in  running  a  dynamo  at  80  volts  to  Sup- 
ply arc  lamps  that  require  only  50  volts,  thereby  wasting  an  unneces- 
sary amount  of  energy  in  dead  resistance.  But  it  must  be  remembered 
that  the  time  element  is  a  great  factor  in  considering  the  expenditure 
of  coal.  The  expenditure  is  due  principally  to  supplying  the  incandes- 
cent lamps,  as  these  are  continuously  iu  circuit  during  the  whole  24 
hours ;  whereas  the  search  lights  are  used  only  for  comparatively  short 
intervals,  and  the  loss  due  to  an  unnecessary  amount  of  dead  resistance 
will  be  a  very  small  percentage  of  the  total  running  expenses. 

Another  objection  that  has  been  made  is  that  even  with  plenty  of 
dead  resistance  in  the  search-light  leads,  it  is  always  noticeable  at  the 
incandescent  lamps  (shown  by  the  jumping)  when  the  search  lights  are 
thrown  on  or  off,  which  is  most  unsatisfactory  to  the  incandescent-lamp 
consumer.  The  same  thing  would  happen  if  a  5  H.  P.  motor  were  sud- 
denly thrown  in  circuit.  The  reason  for  the  above  is  that  the  current 
for  tiie  search  lights  is  a  considerable  percentage  of  the  total  capacity 
of  the  machine,  so  that  an  appreciable  time  is  required  to  vary  the  mag- 
netism of  the  cores  and  reestablish  the  potential  at  the  terminals  of  the 
dynamo,  whereas  one  extra  incandescent  lamp  turned  on  or  off  would 

*Iii  certain  smaU  vessels  where  there  is  no  dnplicate  plant  a  fall  outfit  of  oil  lamps 
iS|  of  course,  a  necessity. 
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not  be  noticed.  This  is  especially  the  case  'at  the  instant  of  strikiiif 
the  arc  or  before  the  motor  begins  to  turn,  for  at  such  times  the  machine 
is  called  npon  to  deliver  an  abnormal  current,  and  with  the  result  of 
a  temporary  lowering  of  the  potential. 

The  above  objection  would  have  great  weight  in  a  shore  installatioii, 
but  it  should  have  little  or  no  weight  on  board  ship ;  for,  sorely,  whes 
the  search  lights  and  motors  are  wanted  everybody  would  be  at  their 
stations,  or  should  be,  and  there  would  be  no  inconvenience  resolting. 
Furthermore,  contrast  some  of  the  now  complicated  switchboards  with 
one  where  all  circuits  are  fed  through  a  common  ^^bus''  bar. 

In  determining  what  shall  be  tho  total  capacity  of  the  dynamos  for 
any  particular  ship,  we  determine  the  maximum  amount  of  energy  for 
ail  purposes  that  is  liable  to  be  required  at  any  instant,  which,  for  in- 
stance, in  the  case  of  the  armored  cruiser  New  York  will  be  from  900  to 
1,000  amperes.  Of  course  the  idea  is  to  have  each  generating  set  as 
large  in  capacity  as  possible,  on  the  grounds  of  economy  and  at  the 
same  time  not  so  large  but  what  there  would  always  be  a  reasooable 
load  on  the  machine  that  is  in  ordinary  use  for  lighting  purposes.  A 
daily  load  diagram  of  the  Chicago  (in  port)  is  shown  (Fig.  1)  where  the 
load  for  the  greater  part  of  the  24  hours  is  about  80  amperes.  The  load 
for  the  New  Yorkj  with  approximately  twice  as  many  lights,  would  be 
160  amperes. 

If  each  unit,  then,  in  the  latter  case  is  a  SOO-amp^re  dynamo,  there 
would  be  always  a  fair  load  on  the  machine  and  it  would  be  capable  of 
supplying  the  greatest  number  of  incandescent  lamps  that  would  be  re- 
quired at  any  time  of  the  day  without  starting  another  machine.    And 
as  the  total  electrical  energy  that  may  be  required  at  one  time  in  this 
ship  for  light  and  power  is  about  80,000  watts,  three  of  these   units 
would  be  suitable.    On  account  of  the  difficulty,  however,that  the  man- 
ufacturers have  had  in  even  building  satisfactory  200-ampere  dynamos, 
the  Netc  York  will  probably  ha  ve  five  sets  of  200  amperes  each.    H.  ALS. 
Trafalgar^  with  96,000  watts  to  supply,  has  three  400-ampfere  dynamos. 
The  curve  of  commercial  efficiency  of  one  of  the  San  Francisco^s  genera- 
ting sets  is  shown  (Fig.  2),  and  it  will  be  seen  that  it  is  not  economical 
to  run  much  below  half  load.    Apropos  of  the  fact  that  on  board 
ship,  with  a  150  or  200  ampere  dynamo,  the  normal  load  is  about  80  or 
90  amperes,  the  Desroziers  dynamo,  recently  introduced  in  the  French 
navy,  possesses  the  extremely  valuable  feature  of  retaining  a  high 
efficiency  on  a  light  load,  and  other  things  being  equal  this  machine  is 
considered  the  most  economical  of  any  in  use  on  board  the  ships  of  the 
French  navy. 

« 

HABIDTE  PLANTS. 

The  standard  type  of  plant  for  use  on  board  the  new  vessels  of  our 
navy  continues  to  be  an  80- volt  compound-wound  dynamo  driven  dhect 
by,  and  on  the  same  bed  plate  with  i  vertical  two-cylinder  double-act- 
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iiig  engine.  The  speed  is  in  most  cases  about  400  revolutions;  in  some 
of  the  smaller  types,  500.  As  all  the  most  recent  ships  bnildiug  have 
auxiliary  boilers  and  condensers,  the  chance  for  still  further  improving 
the  economy  lies  in  the  engines  and  dynamos  themselves.  No  one 
special  design  of  magnetic  circuit  in  the  dynamos  has  been  required 
thus  far  in  the  specifications,  though  the  standard  plants  at  present  in 
use  are  all  multipolar. 

The  following  table  shows  the  vessels  that  are  already  supplied  with 
modem  naval  standard  plants,  that  is,  geucratiug  sets  composed  of  80- 
volt  compound-wound  dynamos  driven  direct  by  double-acting  two- 
cylinder  engines  on  the  same  bed  plate  : 


Ship. 


Dolphin 

Charlenton — 
Torklown  .... 

Petrel 

Kewark 

PensAOoU 

Baltiroora..... 

Veauvias 

Miantooovnoh 
Philadelphia.. 
San  Francisco 


Type  of  generaiinK  set. 


and  S.  simple,  vertical;  T.  H.  multipolar. 

I.  W.  compound, 'vertical,  inclined;  Edison  multipolar. 

and  S.  simple,  horleontHi ;  Edison  multipolar. 

and  S.  simple,  vortical ;  T.  H.  multipolar. 

l>o. 

and  S.  simple,  horizontal ;  Edison  mnltipolar. 

I>o. 

and  S.  simple,  vertical ;  T.  H.  multipolar. 

Do. 

and  S.  simple,  horiasontal ;  Edison  mnltipolar. 

I.  W.  compound,  vertical,  inclined ;  Edison  multipolar. 


Although  simple  engines  have  been  the  rule  heretofore,  it  will  be 
noticed  that  compound  engines  are  supplied  to  the  Charleston  and  San 
Francisco, 

The  principal  requirements  of  a  marine  plant  are  compactness,  light- 
ness, small  external  field  of  dynamo,  interchaugeability,  economy,  and 
efficiency  at  all  loads.  Naturally  the  order  of  their  importance  will 
vary  somewhat  with  the  type  and  size  of  the  ship  in  which  they  are  to 
be  installed.  The  problem  is  to  obtain  these  requirements  without  sac- 
rificing too  much  their  strength,  simplicity,  and  endurance.  The  Dol- 
pkin,  for  instance,  has  recently  been  refitted  with  a  plant  in  which  the 
speed  is  800  revolutions  per  minute.  The  endurance  of  this  double-act- 
ing engine  will  be  watched  with  interest,  as  raising  the  speed  means  a 
gain  in  weight.  Where  the  plants  of  vessels  are  of  sufficient  size  to  ren- 
der a  saving  of  coal  possible,  the  compound  engines  will  probably  be 
preferred  to  the  simple,  as  if  vertical  they  occupy  but  little  more  space 
and  the  increase  of  weight  is  slight. 

The  following  tables  afford  a  comparison  of  recent  direct  driven 
plants,  as  regards  compactness  and  lightness. 
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DIRECT  DRIVEK  SETS  OF  OVBE  20  KILOWATTS  OUTPTfT. 
[Floor  spacer^=extreme  length  over  all XeKtreme  width  over  all.) 


Ship. 

• 

Combination. 

Watts 
output. 

Speed. 

350 
300 

320 

320 

Weight. 

Floor 

spaoe 

sq. 

fwet. 

22.4 
25.6 

21.0 
28.05 

23.25 

Watts 
ootpnt 

per 
sqnar^ 
foot  of 

floor 
space. 

o;n 

i  1,725 

1,481 
1,140 

1,033 

ompst 

poaai 
of 

Freoch    cruiaer   2Vm* 

nerre. 
Ship  IJffhtiOK    plaot, 

Kin;:,  Brown  Sc  Co., 

England. 

4  pole;  SOOamp^roft.    Verti- 
cal, ninffle  cylinder. 
Multipolar;  400 amperes. 
Yestioal,  compound. 

Parsons  torbo-electrio  gen- 
erator; 400  amperes. 

Siemens  "^Tavy;  "2  po]e,400 
amperes.  BeUiss  open, 
vertical,  simple,  2-cyl-    > 
inder,  doable-aotin£en< 
gino. 

Siemeos  '*iVavy;"  2  pole,  300 
amperes.    Belliss  open, 
vertical  simple,  2-cylinder, 
double-acting  engine. 

21,000 
44^000 

32,000 
32,000 

24,000 

7,040 
8.000 

3,581 
11,480 

0,406 

•3.4 
4.1 

KnirlUh  tf  ft'n^ , , » -  -  T . . . . 

2.1 

Kn  ipHsb  VaT .,,-,.,  - 

2.5 

*  Designed  also  for  SOTolts,  same  current. 
tMoflt  compact  large  plant.  ' 

X  Lightest  large  plant. 

DIRECT  DRIVEN  SEl'S  10  TO  20  KILOWATTS  OUTPUT. 


BaMtAort. 


CharUiton,  San  Fran- 
OMCO,  Monterey. 


Newark. 


Ship    lighlin)!    plant, 
King,  Brown,  St,  Co., 
England. 


French  cruiser  Troude. 


French  oralaer,  Davaut. 


Italian  Navy. 
Do 


English  Kavy. 


Edison  multipoliur— 200  am- 
peres. A.  and  S.  doable, 
horizontal,  doable  acting. 

Edison  multipolar— 200  am- 
peres. Inclined,  vertical, 
compound. 

T.  H.  multipolar— 200  am- 
pdres.  A.  and  S.  vertical, 
double,  double  acting. . 

2  pole,  120  amperes.  Single 
cylinder,  Tertical. 

Pwsons'  turbo-electric  gen- 
erator —200  amperes. 

Multipolar  (Opole),  150  am- 
peres. VortioalfOompound. 

2  pole— 200  amperes.  2-cyl- 
inder  tandem. 

4  pole— 300  amperes,  Victo- 
ria.   Vertical,  2-cylinder. 

4  pol»— 200  amperes  Victo* 
ria.    Vertical,  2-oylinder. 

Siemens  "  Navy"  2  pole,  200 
amperes.  Belliss  open,  ver- 
tical, simple,  2-oylind6r, 
double  acting. 


16,000 

400 

16,000 

400 

16,000 

400 

12,600 

285 

16,000 

«  *  *  ■  k      > 

10,500 

350 

14,000 

350 

10,500 

250 

18,000 

300 

16,000 

320 

6,743 

47.5 

347 

14 

6,880 

26.5 

628 

S.3 

6,319 

26.7 

000 

2.5 

4,816 

14.0 

845 

2L« 

2,688 

13.0 

*  1,151 

15.0 

5,040 

22.4 

:470 

:l7 

-6,380 

42.1 

:332 

:i2 

10,143 

3L6 

617 

L9 

7,871 

25.1 

518 

L7 

7,168 

1&85 

848 

2.2 

*  Most  compact  medium-sized  plant. 

t  Lightest  medium*sised  plant. 

X  Designed  also  for  80  yolts,  same  cuzraik 
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I>oiphin. 


French  torpedo  catob- 

era. 
Veauvitut 

Ihitch   Torpedo  boat) 

**Oerberu8." 
Torpedo  Btation 

Freooh  torpedo  boat 
AffUa. 


French,  2nd-clafla,  tor- 
pedo boats. 
French  attamlaonches . 


T.  H.  multipolar— 100  am- 
peres. A.  and  S.  vertical 
double,  doable  acting. 

Sautter-Lemonnier  dynamo^ 
tenr,  type  D,  90  amperes. 

T.  H.  mnltipolar— 50  am- 
p^rea.  Vertical  double, 
doi^ble>aoting. 

T.  H.  multipolar— 25  am- 
p6re8.  Brotherhood  enj;ine. 

3-pole — 70  amp^rea.  Single 
cylinder,  verticaL 

Parsons'  tnrbo-eleotrio  gen- 
erator, 30  amperes. 

Desrotier's  dynamo,  50  am- 
peres. Single  Cylinder, 
vertical. 

Victoria  dynamo — 80  am- 
peres, Brotherhood  en- 
jinto. 

T.  H.,  2-pole,  25  ampdree, 
Brotherhood  engine. 

Saotter-Lemonhier  dynamo- 
tear,  type  C,  45  amperes. 

Sautter-  Lemonnier  dy  namo- 
teur,  type  B,  25  amperes. 


8.000 

6,300 
4,000 

2,000 
4,650 
2,100 
8,500 

3,000 

2,000 
3,150 
1,750 


800 

400 
500 

650 

450 

0,000 


750 


850 
600 
500 


3,000 

16i 

4D1 

2,860 

0.4 

670 

3,080 

1&3 

213 

933 

8.4 

238 

840 

5.6 

812 

400 

5.5 

380 

1,540 

9.1 

384 

800 

4.7 

t830 

886 

8.4 

238 

1,540 

7.6 

414 

990 

0.6 

265 

2.6 

2.2 
1.3 

2.14 
*5.4 
5.2 
2.3 

4.9 

2.25 
2.0 

1.8 


*  Lightest  small  plant. 

t  Most  compact  small  plant. 

The  English  direct  driven  sets  are  of  two  kinds :  First,  the  very  slow 
speed  sets  driven  up  to  200  revolutions  per  minute  by  the  ordinary  open 
type  of  double-acting  engine;  second,  those  driven  by  a  closed  type  of 
single-acting  engine  which  go  to  400  or  even  500  revolutions  per  minute. 
Mr.  B.  E.  Crompton,  in  an  interesting  lecture  on  electrical  engineering, 
says  as  follows : 

I  have  put  down  a  great  namber  of  large-sized  engiues  made  by  Willans  &  Robin- 
8on,  of  the  closed  type,  and  both  in  economy  of  steam  and  oil,  labor,  freedom  from 
vibration  and  noiselessness,  these  engines  are  most  remarkable  specimens  of  modem 
engineering.  Before  I  leave  the  subject  of  direct-driving  engines  I  mnst  point  oat  the 
extreme  importance  of  the  proper  proportioning  of  the  areas  of  pistons  of  compound 
engines  used  for  this  worlc.  If  the  right  proportion  between  the  cylinders  is  not  hit 
npon,  there  is  a  great  tendency  to  unequal  turning  throughout  the  strokes,  which 
makes  a  most  unpleasant  effect  on  the  lights,  every  revolution  of  the  engine  being 
perceptible  in  the  rise  and  fall  in  brilliancy  of  the  lamps,  and  it  is  quite  impossible 
to  get  over  this  fault  by  increasing  the.weight  of  the  fly-wheels.  With  triple  expan- 
sion engines,  with  cylinders  side  by  side,  the  difficulty  does  not  appear  so  great ;  at 
least,  some  of  the  most  regular-taming  engines  of  this  speed  that  I  have  ever  seen 
were  triple-expansion  engines.  An  improvement  in  the  direction  of  simplification 
that  was  introduced,  partly  by  my  own  firm  and  partly  by  Messrs.  Willans,  was  the 
omission  of  the  dynamo  bearing,  the  armature  of  the  dynamo  having  a  coupling 
forged  or  ^ven  on  to  it,  and  bolted  metal  to  metal  to  a  coupling  at  the  end  of  the 
crank  shaft.  This  Intermediate  bearing  was  always  a  great  trouble  and  cause  of 
heating,  and  since  we  have  done  away  with  it  we  have  greatly  reduced  the  cause  of 
stoppages  of  direct-driven  sets. 
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The  combination  of  plant  described  on  page  184  of  General  Infomu^ 
tion  Series,  Ko.  YII,  consisting  of  Ba worth  engine  and  ^'Yictoria' 
dynamo  with  friction  coupling,  is  still  used  in  the  English  navy  in  some 
small  vessels,  bat  with  the  larger-sized  plants  the  direct-driven  sets  are 
found  more  reliable  and  satisfactory,  and  require  less  attention  than  Hie 
geared  sets. 

The  type  of  direct-driven  plant  that  is  most  extensively  used  in  the 
English  merchant  service  is  what  is  known  as  the  ^'  Tyne"  combinatioii, 
consisting  of  vertical  engine  and  four  pole  dynamo  (two  brushes).  A 
novel  type  of  direct-driven  combination  has  recently  made  its  appear- 
ance in  England.  It  consists  of  open  compound  tandem  engines  di- 
rectly connected  to  dynamo  and  running  at  380  rev^olutions.  Two  of 
these  sets,  of  capacity  80  volts  and  400  amperes,  have  been  scipplied 
to  H.  M.  S.  Rupert^  refitting.  Three  sioHlar  sets  have  been  placed  in 
the  Portsmouth  dockyard.  For  the  merchant  marine,  nearly  all  vessels 
are  at  present  fitted  with  single  cylinder,  direct  acting  engines  and 
dynamo,  the  obiect  being  to  secure  a  good,  practical  machine  whioh  will 
run  constantly  without  repair  or  breakdown.  For  naval  purposes  econ- 
omy and  ef&ciency  are  considered  more  important. 

The  British  Admiralty  now  prefer  the  double-acting  type,  9s  the  re- 
sult of  their  large  experience  with  both  single  and  double  acting  types 
of  vertical  compound  engines.  A  plant  which  develops  32,000  watts 
(80  volts,  400  amperes)  is  run  at  320  re  volutions,  per  minute  as  their 
solution  of  the  critical  speed,  but  it  remains  to  be  seen  whether  the 
increased  wear  and  tear  on  the  engine,  due  to  the  increase  of  speed  from 
200  to  320  revolutions  is  justified  by  the  saving  in  size  of  dynamo  and 
the  reduced  weight  of  the  combination.  In  this  connection  it  may  be 
questionable  whether  the  excellent  qualities  of  our  own  double-acting 
engines,  which  run  at  an  even  higher  speed,  400  revolutions  (for  16,000 
watt  dynamos),  are  not  gained  at  the  expense  of  great  wear  and  tear. 

Fig.  3  shows  the  present  "  !Navy  ^  type  of  engine  and  dynamo  as 
adopted  by  the  English  Admiralty.  The  illustration  shows  one  of  a  set 
of  nine  which  Messrs.  G.  E.  Belliss  &  Go.  of  Birmingham,  have  re- 
cently completed  for  the  new  battle  ships.  The  dynamo  is  manufac- 
tured by  Siemens  Brothers.  The  firm  of  Belliss  &  Co.  have  already 
supplied  during  the  last  year  or  two  (since  the  open  compound  type 
of  engine  has  been  adopted)  about  twenty  of  these  sets  of  dynamo  ma- 
chinery for  various  ships,  including  H.  M.  S.  NUe^  Sanspereily  Phcpbe, 
Alexandria^  Bejiancej  Boyal  Odk^  Resolution^  and  Revenge^  and  the 
official  trials  at  Portsmouth  have  given  complete  satisfaction. 

The  engine  is  well  balanced,  the  cranks  being  opposite  and  the  valv^es 
arranged  to  give  the  amount  of  compression  required  for  economy  imd 
quick  running.  The  makers  have  aimed  at  making  an  engine  capable 
of  running  for  long  periods  without  requiring  adjustment,  and  with  such 
simplicity  of  parts  as  shall  render  the  liability  to  damage  as  small  as 
possible,  and  give  the  utmost  facility  for  adjustment  or  repair.    The 
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cyliuders  are  sapport<ed  on  four  stoat  steel  columns  fitted  into  long 
sockets  accurately  bored  to  correspond  in  cylinder  and  bed  plate.  The 
guides  are  carried  in  the  cylinder  casting  and  are  designed  to  be  very 
readily  adjusted.  The  piston  valves  are  placed  at  the  back  of  the  en- 
gine and  driven  by  a  single  lever  arrangement  from  the  H.  'P.  connect- 
ing rod.  The  governor  is  placed  at  the  end  of  the  crank  shaft,  and  is 
capable  of  controlling  the  engiue  to  within  3  per  cent,  of  the  maximum 
revolutions  when  the  full  load  is  suddenly  thrown  oft\  The  Cjngiue  and 
dynamo  are  carried  upon  a  combination  base  plate,  and  each  set  is 
subjected  to  thorough  working  tests  at  Messrs.  Belliss  ^  Go.'s  works, 
^here  a  very  complete  installation  of  electrical  resistances  and  record- 
ing instruments  have  been  fitted  for  the  purpose.  In  addition  to  these 
each  set  supplied  for  service  in  the  navy  is  subjected  to  official  tests  at 
Portsmouth  dockyards  for  6  hours'  continuous  running  at  full  load  with 
a  guaranteed  minimum  consumption  of  water  per  E.  H.  P.  per  hour,  and 
the  effectiveness  of  the  governor  and  general  perfectness  of  the  whole 
construction  and  suitability  for  the  service  are  determined. 

The  200,  300;  or  400  ampere  sets  all  run  at  320  revolutions.  Still  more 
recent  vessels  are  the  Royal  Sovereign  and  other  battle  ships.  Each 
of  these  battle  ships  is  to  have  three  generating  sets  of  80  volts,  400 
amperes  each.  The  combination  consists  of  a  *<  Navy "  Siemens  dy- 
namo (see  Fig.  3)  driven  direct  at  320  revolutions  by  a  Brotherhood  ver- 
tical compound  double-acting  engine  on  the  same  bed  plate. 

Parson's  Turbo-Electric  generator  and  the  ** Westminster"  dynamo 
are  also  quite  extensively  used  in  the  English  Navy. 

We  have  in  our  own  service  at  present  two  types  of  the  marine  dynamo 
on  board  vessels  in  commission,  one  an  Edison  multipolar  machine  and 
the  other  a  Thompson-Houston,  multipolar  also.  The  former  has  been 
described  in  a  previous  publication^  a  description  of  the  latter  may  be 
of  interest  to  the  service. 

As  installed  on  board  the  Petrel  the  plant  consists  of  two  generating 
sets,  each  composed  of  a  dynamo  of  80  volts  and  50  amperes,  at  500 
revolutions  per  minute,  directly  connected  to  an  Armington  &  Sims 
vertical,  simple,  two-cylinder  double-acting  engine,  each  cylinder  6  by 
3  inches.  Each  dynamo  and  its  engine  is  mounted  on  a  combination 
bed  plate.  The  dynamos  are  compound  wound  and  self-regulating  for 
constant  potential,  the  only  hand  regulation  required  being  the  adjust- 
ment of  the  brushes  for  varying  load.  The  machines  are  mounted  on 
cast-Iron  l>eds  secured  to  the  combination  engine  and  dynamo  bed 
plates  by  eight  tap  bolts  through  flange  of  bed  and  inner  flange  of  bed 
plate.  The  beds  are  insulated  from  the  bed  plates  by  hard  rubber 
washers,  the  bolts  being  insulated  by  rubber  washers  and  boushings. 
The  dynamos  have  four  poles  arranged  around  the  periphery  of  the 
armature  as  shown  in  the  view  of  one  of  the  NewarJ^s  generating  sets 
(Fig.  4).  The  magnets  are  of  Ave  parallel  plates,  arranged  as  shown ; 
they  are  of  wrought-iron  and  spaced  one-half  inch  apart.  In  the  mag- 
1538-^No.  X 13 
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net  cores  the  interveuing  spaces  are  filled  iu  with  cast-iron,  forming  a 
solid  core,  the  whole  being  bolted  securely  together.  The  four  niagnete 
are  secured  through  lower  one  to  the  bed,  one  bolt  through  each  plate. 
The  spools  carryiug  the  windings  are  of  sheet-iron,  and  slip  tightly  orer 
thecores;  they  are  faced  with  brass  flanges,  and  the  windingsareinsulateil 
from  the  body  of  spools  by  paper.  The  wrought-iron  cores  with  cast-iron 
filling  pieces  extend  through  the  spools  and  are  carried  to  within  one- 
sixteenth  of  an  inch  and  encircling  the  armature.  Owing  to  the  peculiar 
relative  position  of  the  different  magnetic  fields,  the  external  magnetic 
effect  of  the  dynamo  is  said  to  be  inappreciable.  In  fact  this  machine  is 
so  neat  in  design  and  successful  iu  operation  that  it  is  worth  while  going 
into  details  iu  describing  it,  fulfilling  as  it  does  so  many  of  the  conditions 
to  be  met  on  board  ship,  such  as  compactness,  lightness,  small  external 
field,  freedom  from  mechanical  injury,  ease  iu  running,  and  but  lit^Je 
attention  required  in  operation.  Ko  one  can  fail  to  observe  that  the 
design  is  good  magnetically,  the  magnetic  circuit  being  almost  entirely 
of  wrought-iron  and  containing  no  joints,  which  are  so  conducive  to 
high  magnetic  resistance.  The  armature  is  of  the  Gramme  ring  type. 
The  core  is  built  on  a  spider  frame  with  five  radials,  secured  to  the  shaft 
by  collars  at  each  end.  It  is  built  up  of  alternate  sheets  of  sheet-irou 
and  card-board,  the  whole  being  bolted  through  and  through.  In  the 
dynamos  suppiied|to  the  Petrel  there  are  four  point^a  of  commutation  90 
degrees  apart,  while  in  those  supplied  to  the  Newaric  one  pair  of  brushes 
only  are  necessary  90  degrees  apart,  the  coils  of  the  same  x>otential  being 
cross  connected.  The  latter  method  is  preferable  for  machines  of  the 
size  of  the  Netcar^Sj  on  account  of  convenience  and  less  friction,  pro- 
vided the  insulation  and  ventilation  of  the  armature  coils  is  satisfac- 
tory.* The  connections  of  the  machine  are  shown  iu  Fig.  5,  the  field 
winding  being  of  the  short  .shunt  type.  As  regards  the  connecting  of 
the  shunt  field  for  compound  dynamos,  there  are  in  use  both  what  are 
known  as  the  "long  shunt'' and  "short  shunt"  type.  In  the  former 
type  the  current  in  the  series  field  is  the  same  as  that  in  the  armature^ 
whereas  in  the  latter  type  it  is  the  same  as  that  in  the  external  circuit 
With  either  type,  when  a  second  machine  is  thrown  in  parallel,  not  only 
the  terminals  but  the  brushes  must  also  be  connected  together,  so  that 
in  ca«e  one  machine  falls  a  little  behind,  its  series  field  will  not  be  re- 
versed. 

The  following  data  on  the  dynamos  of  the  Petrel  may  be  useful  for 
l)urposes  of  comparison : 

Number  of  commutator  divisionB 8S 

Number  of  layers  on  armature 2 

Number  of  turns  per  commuiatorsej^meut 7 

Size  of  armature  wire .102 

*Witli  dynamos  of,  say,  10  H.  P.,  or  Ioks  capacity,  it  is  better  to  use  bipolar  ma- 
chines and  avoid  altogetber  the  use  of  multiple  brushes  and  cross  connections  of 
armature  coils. 
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Size  of  wire  of  series  coi  1b,  2  in  multiple .162 

Size  of  wire  of  Bhunt  coila - .081 

ResiBtance  of  aruiatares,  cold ,057 

Resistance  of  armatures,  hot .06 

Resistance  of  series  coils,  4  in  series,  cold ,028 

Resistance  of  series  coils,  4  in  series,  hot .03 

Resistancje  of  shnnt  ooils,  cold L 14. 

Resistance  of  shunt  colls,  hot 14.4 

Number  of  series  turns  on  each  spool « 12^ 

Number  of  shunt  turns  on  each  simol .  635 

Series  ampere  turns,  full  load 2,500 

Sliunt  ampere  turns,  full  load 12,700 

r>iameter  armature , inch.  14.875 

Total  length  of  wire  on  armature feet.  950 

Total  weight  of  wire  on  armature pounds.  34- 

Total  wei|;ht  of  wire  on  shunt do...  162 

Periphery  speed 2,387 

Volts  per  yard  of  armature  conductor,  one-fourth  length  of  armature  wire.  .  99 

Weight  of  dynamo ^     1,331 

Total  weight  of  copper •    216 

Watts  in  exterior  circuit  per  pound  of  weight ^.  3 

Watts  in  exterior  circuit  per  pound  of  copper 18 

Watts  in  exterior  circuit  per  x>ound  of  armature  copper 118 

Current  density  in  armature  per  square  Inch 3,125 

Energy  in  armature,  full  load Watts.  185 

Energy  in  shunt  field : do..  435 

Energy  in  series  field do.-  75 

Electrical  efficiency,  full  load per  cent.  90 

E.  M.  P.  in  armature 84.9 

In  view  of  the  present  extensiv^e  use  of  mnlti'[>olar  machines  in  oar 
service,  a  few  notes  in  regard  to  their  advantages  and  construction 
may  not  be  amiss.  The  speed  of  the  dynamo  with  the  direct  connection 
being  limited  to  that  of  the  engine,  it  becomes  necessary  to  design  the 
dynamo  so  that  although  run  at  low  speed  it  will  still  have  all  the 
essential  features  of  machines  run  at  the  higher  speeds.  The  two  fact- 
ors of  the  output  are  the  voltage  at  the  terminals  and  the  current.  In 
the  design  of  any  dynamo  the  only  limit  to  the  current  that  it  will 
give  is  the  size  of  the  wire  on  the  armature.  The  value  of  the  B.  M.  " 
F.  depends  on  the  number  of  lines  of  force  cut  in  a  given  time ;  in  other 
words,  we  can  with  the  same  amount  of  copper  and  iron  in  the  machine 
and  the  same  number  of  turns  on  the  armature  develop  the  same  E.  M. 
F.  at  a  lower  peripheral  speed  by  the  adoption  of  the  multipolar  type. 
The  multipolar  type  admits  of  more  lines  offeree  in  the  magnetic  circuit ; 
thus  the  number  of  revolutions  can  be  reduced  without  necessarily  in- 
creasing the  size  of  the  armature.  Thus  the  low  speed  compels  us  to 
adopt  a  field  of  several  poles,  as  four  or  six,  and  with  a  less  weight 
than  the  single  magnetic  circuit  type.  This  type  of  slow  speed  dynamo 
finds  its  field  not  only  on  board  ship,  but  also  in  the  commercial  demand 
for  slow  speed  motors,  in  order  to  dispense  with  countershafting,  etc. 
As  before  stated,  there  are  two  methods  of  coupling  up  the  armature 
circuits  of  these  dynamos.  One  is  to  have  as  many  brushes  as  poles* 
and  title  other  is  by  a  system  of  cross  connections  in  the  armature  or 
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commutator,  which  conn^t  those  coils  that  are  simnltaneously  under- 
going  the  same  induction.  In  the  latter  method  a  single  pair  of  briishes 
suiiiccs,  and  these  bear  on  the  commutator  at  two  neutral  points,  ex- 
actly as  in  a  two-pole  machine. 

It  will  be  noted  that  in  a  multipolar  machine  there  are  as  many  neu- 
tral points  as  there  are  poles,  and  that  any  two  can  be  selected  for  the 
brush  contact  as  is  most  convenient,  one  positive,  the  other  negative. 
For  instance,  in  a  4-x)ole  machine  there  are  two  points  of  highest  poten- 
tial and  two  points  of  lowest ;  in  a  6-pole  there  are  three  neutral  points 
of  each  sign,  and  so  on.  It  is  customary  of  course  to  select  the  two 
that  will  be  most  convenient  for  adjustiug  the  brushes.  For  instance, 
in  Fig.  6,  where  N  represents  the  external  and  S  the  internal  poles  of  the 
Edison  marine  dynamo,  there  are  four  neutral  points,  «,  by  c,  and  dj  of 
one  sign,  and  four,  a',  h\  c',  and  d',  of  the  other  sign.  Two  brushes  135 
degrees  apart,  as  at  d^,  and  6,  are  used,  though  it  is  obvious  they  could 
be45  or  225  degrees  apart  instead,  as  at  a  and  a',  or  a  andc'.   In  theT.  H. 

Fig.  6. 
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multipolar  type  the  neutral  points  (Fig,  7)  of  ojiposite  signs  must  be 

Fig.  7. 
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90  or  270  degrees  apart,  in  accordance  with  the  design  of  the  magnetic 
circaits. 

Nor  is  it  necessary  with  an  armature  of  a  given  namber  of  coils  to 
confine  ourselves  to  the  arrangementof  havingallthecoils  thatare  under- 
going the  same  induction  connected  in  parallel.  For  instance*  take  a 
4-pole  machine  with  96coils  on  the  armatare ;  we  can  have  four  parallels, 
24  coils  in  each,  or  if  we  desire  twice  the  voltageand  less  cnrrent,  we  can 
connect  two  opposite  coils  in  series  and  have  two  parallels  of  48  coils 
each.  A  modification  of  the  multipolar  ring  winding  is  shown  in  the 
Electrician  for  December  13, 1889,  where  each  coil  is  connected  to  n 
segments  at  intervals  of  "-  degrees,  where  n  is  the  number  of  pairs  of 
X>oles  in  the  field.  This  winding  enables  the  number  of  commutator  bars 
to  be  increased  without  a  corresponding  increase  in  the  number  of  coils. 
The  connections  are  complicated  and  troublesome,  as  can  be  imagine<l 
from  an  inspection  of  Fig.  21  in  the  above  volume  o^  the  Electrician. 
This  winding  adapted  to  a  disk,  is  said  to  give  extraordinary  results  in 
the  Desrozier  machine. 

A  few  words  in  regard  to  the  characteristic  of  the  marine  dynamo. 
Could  we  build  a  dynamo  with  no  armature  resistance,  the  shunt  dynamo 
would  answer  our  purpose  for  preserving  constant  potential  for  all  va- 
riations between  no  load  and  full  load,  and  we  would  not  require  any 
series  turns ;  but  the  conditions  necessitate  a  small  amount  of  armature 
resistance,  and  besides,  when  there  is  any  loa<l  en  there  is  an  additional 
fall  of  potential  due  to  the  demagnetizing  efiect  of  the  armature  wind- 
ing; hence  the  compound  winding  is  a  necessity.  Now  the  next  point 
to  consider  is  whether  it  is  better  to  preserve  the  potential  constant  at 
the  terminals  or  at  the  centre  of  distribution.  If  the  resistance  of  the 
leads  between  the  dynamo  terminals  and  the  distributing  centre  is  con- 
stant, as  is  frequently  the  case  on  shore,  it  is  evidently  better  to  over- 
compound  the  machine,  especially  in  installations  where  there  is  a  drop 
of  several  per  cent,  at  full  load ;  in  this  case  the  series  ampere  turns  will 
cause  the  characteristic  to  gradually  rise  between  no  load  and  full  load 
as  in  OO  (Fig.  8).  But  on  board  ship  it  is  necessary  to  a  certain  extent 
to  control  the  lights  on  the  different  circuits  from  the  dynamo  room  ; 
there  will  be  times,  for  instance,  when  all  the  circuits  will  be  in  use }  at 
other  times  only  a  few  circuits ;  moreover,  the  distances  are  short  and 
the  factor  of  safety  large  as  regards  the  amount  of  copper  used  ;  thus 
the  drop  is  rarely  more  than  1  per  cent,  to  feeding  centres,  so  that  al- 
most absolutely  constant  potential  is  required  at  the  terminals  with  all 
loads.  The  iron  of  the  machine  must  be  so  designed  that  the  charac- 
teristic is  as  nearly  straight  as  possible  over  the  whole  range  between 
open  circuit  and  full  load  and  the  curve  should  not  turn  downwards  at 
the  end ;  consequently  there  should  be  plenty  of  iron  in  the  magnetic 
circuit,  particularly  in  the  armature. 

Owing  to  the  fact  that  the  magnetizing  force  (ampere  turns)  changes 
along  a  linej  while  the  magnetic  resistance  changes  along  a  curvCj  it  is 
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impossible  to  obtain  for  the  dynamo  alone  a  characteristic  that  Is  a  jMr- 
fectly  straight  line  even  with  absolutely  constant  speed.  We  can  either 
allow  a  slight  fall  of  potential  on  open  circuit  and  have  a  characterisQc 
like  OFB9  or  we  can  require  the  same  potential  at  no  load  and  foil 
load;  in  the  latter  case  the  potential  will  necessarily  be  slightly  higli 
for  intervening  loads,  and  with  constant  speed  we  will  have  a  charac- 
teristic like  ODE.  Even  with  a  variable  resistance  in  the  feeders  we 
can  keep  our  original  number  of  series  turns  and  still  preserve  the  po- 
tential constant  at  the  distributing  centre  with  varying  load,  by  adding 
a  resistance  in  shunt  with  the  series  winding,  and  thus  vary  the  series 
ampere  turns  instead  of  overcompounding  on  the  machine  itself;  bat 
of  course  this  necessitates  hand  regulation,  and  is  objectionable  with 
tlie  conditions  on  board'ship. 

The  effect  of  changing  the  load,  on  account  of  the  demagnetizing  effect 
of  the  armature,  is  to  cause  the  machine  to  overcompound  with  decreased 
lead  and  to  nndercompound  with  increased  lead.  In  some  commercial 
types  of  machines,  notably  the  Thompson-Houston,  the  series  coils  are 
wound  obliquely  over  the  armature,  the  idea  being  to  counteract  the 
demagnetizing  effect  of  the  armature  current  in  addition  to  increasing 
the  armature  induction  enough  to  allow  for  the  armature  resistance  at 
full  load.  Mr.  Swinburne  shows  that  this  arrangement  in  a  large 
machine  is  of  little  advantage,  and  he  predicts  hereafter  the  use  of 
some  form  of  reversing  pole-piece,  so  that  the  machine  can  be  regulated 
by  moving  the  brushes  backwards  or  forwards  without  producing  si>ark- 
iug.  Such  an  arrangement  would  do  away  with  much  of  the  seri^ 
winding  on  the  fields,  and  the  advantages  to  be  gained  by  sach  an 
arrangement  would  altogether  be  very  great.  The  brushes  would  not 
need  to  be  shifted  with  varying  load,  thus  saving  attendance  and  wear. 
These  remarks  are  especially  applicable  to  the  marine  dynamo,  which  at 
times  is  subjected  to  sudden  variations  of  .load. 

In  a  recent  interesting  article  by  Dr.  Louis  Bell,  the  distortion  of 
the  field  is  said  to  be  much  less  in  the  Siemens  armature  than  in  the 
Gramme  type. 

To  add  to  the  self-regulation  of  the  marine  dynamo  a  slight  increase 
of  ampere  turns  in  the  series  coils  should  be  allowed  in  the  design  in 
order  to  compensate  for  the  slight  falling  off  in  engine  speed  as  the  load 
increases.  In  other  words,  the  dynamo  should  be  overcompoanded 
enough  to  make  the  characteristic  of  the  combined  engine  and  dynamo 
similar  to  OFB  (Fig.  8).  This  once  attained  we  would  have  for  the  charac- 
teristic of  the  dynamo  alone,  a  curve  somewhere  between  OFB  and  OC, 
the  engine  being  run  at  absolutely  constant  speed  obtained  by  throt- 
tling. In  other  words,  the  natural  variation  of  the  engine  when  con- 
trolled  by  the  governor  and  beginning  with  a  speed  sufiicient  to  generate 
80  volts  at  no  load,  would  as  the  load  increases  tend  to  neutralize  this 
small  amount  of  overcompounding,  and  we  would  have  a  practical 
characteristic  for  the  generating  set  similar  to  OFB  or  ODE. 
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It  is  better  to  take  OFB  as  the  ideal  external  characteristic  to  attain 
rather  than  ODE,  for  otherwise  the  falling  off  in  speed  with  increasing 
load  would  most  likely  produce  a  curve  similar  to  OGH ;  and  besides^ 
on  board  ship  when  the  load  is  light,  which  is  generally  late  at  night, 
we  can  easily  afford  to  allow  the  lamps  to  burn  slightly  below  normal ; 
in  fact  this  has  been  the  common  practice  with  onr  vessels  for  some  tioie 
for  the  sake  of  economy. 

The  characteristic  of  one  of  the  PetrePs  generating  sets  shown  in  curve 
*'  a,"  is  evidence  of  what  can  be  done  towards  attaining  the  ideal  char- 
acteristic with  a  50-amp^re  dynamo  and  an  Armington  &  Sims  two- 
cylinder  double-acting  engine,  the  readings  being — 


Revolntions. 

Volts. 

Amperes. 

501 

79.1 

9.5 

500 

80 

14 

500 

80 

20 

498 

80 

30.5 

496 

80 

34.5 

496 

80 

39 

'495 

80 

47.75 

As  regards  eflBciency,  our  latest  specifications  require  at  least  80  per 
cent  for  the  commercial  efficiency  of  the  generating  set  (85  per  cent,  in 
some  of  the  large  plants),  that  is,  the  ratio  of  the  indicated  horse- 
power of  the  engine  to  the  output  of  electrical  energy  measured  at  the 
dynamo  terminals.  This  requirement  is  in  many  cases  exceeded  in  some 
of  pur  plants  and  they  will  compare  favorably  with  foreign  plants.  A 
point  of  great  importance  in  the  design  is  that  the  efficiency  should  bo 
high  not  only  for  full  load,  but  also  at  comparatively  small  loads.  It 
is  hardly  possible  to  obtain  ac(5urate  data,  except  for  the  most  simple 
tests,  with  the  means  at  hand  and  under  conditions  found  in  the  ship's 
dynamo  room.  The  plant  should  be  thoroughly  tested  at  some  sliore 
station  or  other  locality  where,  the  proper  facilities  are  at  hand  for  a 
thorough  examination  of  the  dynamos  and  engines,  both  as  regards 
their  construction  and  working,  leaving  only  the  insulation  and  dura- 
tion tests  to  be  made  on  board  ship  previous  to  the  acceptance  of  the 
installation.  The  heating  test  should  also  be  made  on  shore,  unless  the 
vessel  is  provided  with  proper  facilities  for  mciisuring  accurately  the 
resistances,  both  hot  and  cold,  and  thus  determining  the  rise  in  temper- 
ature. 

Bearing  in  mind  that  the  electric-light  engine  has  generally  to  work 
harder  and  longer  than  any  other  in  the  ship,  the  light  being  required 
both  when  in  port  and  at  sea,  the  matter  of  economy  is  of  some  impor- 
tance. The  economy  of  engines  and  dynamos  has  been  improved,  both 
by  increasing  the  efficiency  of  the  dynamos  and  by  reducing  the  quan- 
tity  of  water  required  by  the  engine  itself.    Naturally,  with  a  high 
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Steam  pressure,  and  compoimd  engines,  combined  with  tbe  use  of  a 
condenser,  considerable  reduction  has  been  made  in  the  way  of  economT. 
A  recent  commercial  test  on  an  Edison-Hopkinson  dynamo  of  110  volts 
and  476  amperes  output  driven  direct  by  a  Willans  compound  single- 
acting  engine  at  430  revolutions,  gave  a  consumption  of  water  of  21.6 
pounds  per  indicated  horse-power  and  25  pounds  per  E.  H.  P.  The 
load  was  slightly  above  normal  full  load. 

The  successful  operation  of  our  ship  lighting  plants  is  in  a  great 
measure  dependent  on  the  ability  of  the  engine  to  automatically  main- 
tain constant  speed  with  varying  loads  and  steam  pressure,  with  either 
atmospheric  or  vacuum  exhaust,  as  well  as  its  ability  to  stand  the  strain 
of  a  heavy  change  of  load.  An  example  of  the  excellence  of  Americu 
engines  in  this  respect  when  exhausting  into  the  atmosphere  is  shown 
in  the  following  curves  taken  from  a  record  of  the  test  at  Armiug-ton  & 
Sims'  factory  of  a  two-cylinder  5  by  3  vertical  engine,  now  on  board  tiw 
Vesuvius^  The  specifications  allowed  a  variation  of  2  per  cent.:  (1)  On 
any  change  of  load  between  total  output  and  20  per  cent,  of  the  same: 
(2)  on  any  change  of  steam  pressure  between  60  and  100  pounds,  whik 
exhausting  into  the  atmosphere,  and  a  variation  of  5  per  cent.  (1)  On 
any  change  between  full  load  and  no  load;  (2)  exhausting  either  into 
the  atmosphere  or  a  vacuum  with  steam  pressure  at  about  60  pounds. 

In  the  curves  shown  (Figs.  9  and  10)  t<i,ken  from  the  test^  the  load  and 
steam  pressure  were  varied  by  successive  steps  and  the  governing  was 
equally  good  when  working  on  a  vacuum.  In  addition  to  this,  the  entire 
load  could  be  removed  at  one  step  when  exhausting  into  the  atmo8i>here 
and  the  engine  would  not  show  the  slightest  unsteadiness.  These  en- 
gines are  of  the  same  type  as  those  used  for  driving  the  dynamos  on  board 
the  NewarJc  and  Petrel.  A  similar  engine  for  one  of  the  dynamos  of  the 
JMiantonomoh  was  recently  tested  on  a  vacnuro,  the  entire  load  being 
removed  at  one  step,  and  the  engine  showed  no  tendency  to  race. 

In  the  French  navy  the  standard  lighting  plants  are  slow-speed,  conh 
pound- wound  70-volt  dynamos,  driven  direct  by  vertical  engines,  the 
efficiency  of  the  combination  being  from  28  to  33  pounds  of  steam  j)a 
E.  H.  P.  per  hour  for  an  initial  pressure  of  70  pounds  to  the  sqaare 
inch.  The  dynamo  adopted  most  widely  in  the  French  navy  is  the 
Gramme  multipolar  machine,  though  just  at  present  they  are  retarninf 
to  the  two-pole  type,  which  they  consider  stronger,  equally  efficient,  and 
less  liable  to  get  out  of  order.  Within  the  last  few  years  the  Desrozien 
dynamo  (Electrician,  vol.  22,  p.  762),  constructed  by  the  firm  of  Bregfnet 
has  also  come  into  use.  In  this  singular  machine  the  Gramme  rin^ii 
replaced  by  a  flat  disk  upon  which  the  coils  are  wound,  rotating  betweea 
field  magnets  whose  polar  extensions  are  parallel  to  its  axis.  Tw9 
ships,  the  Formidable  and  Forhin^  have  had  2  years'  experience  with  the 
Desroziers  dynamo,  and  it  is  said  to  have  all  the  good  points  of  other 
types  at  present  in  use  in  the  French  navy,  and  is,  moreover,  li^liter« 
better  ventilated,  and  efficient. 


FIG.  9 


0 

Hi'* 


FIG.  /O 


r 


ELECTRICITY   ON   SHIPBOARD.  201 

Becent  progress  in  France  has  also  developed  a  djrnarao  which  is 
remarkably  light  for  its  output,  and  requires  very  little  copper.  It  is 
known  as  the  Eeignier-Bary  dynamo.  The  magnetic  circuit  ha^  a  low 
rosistance,  owing  to  the  armature  conductor  being  a  compound  strip  of 
copper  and  iron,  thus  reducing  the  resistance  of  the  air  gap. 

The  following  data  on  this  machine  may  be  of  interest : 

Peripheral  speed,  1,980  feet  per  niinnte. 
Output,  150  ampbres  at  70  volts. 
Weight  of  djnamo,  580  pounds. 
Output  per  pound  of  dynamo,  18.2  watts. 
Output  per  pound  of  copper,  202  watts. 
Output  per  pound  of  armature  copper,  818  watts. 
Electrical  e£8ciency,  94  per  cent. 
Commercial  efficiency,  90  per  cent. 

In  the  English  navy  the  current  capacity  of  the  dynamos  in  most 
general  use  varies  in  steps  of  100  from  100  to  400  amperes.  Their  posi- 
tion depends  on  their  number,  that  is  to  say,  a  reserve  of  power  suffi- 
cient to  work  all  the  important  lights  must  be  placed  below  the  water 
or  protected  by  armor;  any  additionarpower  can  be  placed  in  more 
airy  and  convenient  places  above  the  water  line.  This,  of  course,  is 
the  supply  usually  employed  in  peace  times,  the  lower  or  war  dynamo 
room  being  chiefly,  from  its  necessarily  high  temperature,  used  but 
little  except  in  cases  of  emergency.  If  multipolar  machines  continue 
to  be  used  in  our  navy,  great  care  must  be  observed  in  their  design  and 
location  of  the  dynamo  room.  The  effect  on  the  compass  produced  by 
the  external  field  of  the  dynamo  will  cause  preference  to  be  given  to 
those  dynamos  having  a  comparatively  weak  external  field.  To  accom- 
plish this  without  making  the  dynamo  llC|^*vy,  as  in  some  of  the  recent 
*'  ironclad  "  types,  such  as  the  Eikemeyer  and  Wenstrom,  is  not  an  easy 
problem.  Even  at  the  best  in  some  of  our  smaller  vessels  the  externa) 
field,  though  reduced  to  a  minimum  in  the  construction  of  the  dynamo, 
will  probably  be  sufficient  to  exercise  some  influence  on  the  compass, 
particularly  if  th  "■  lynamos  are  near  vertical  continuous  bulkheads ;  and 
to  save  an  extra  deviation  table,  the  result  will  be  that  an  electro-magnet 
(one  for  each  dynamo)  producing  lines  of  force  in  the  opposite  direction, 
will  have  to  be  introduced  in  the  vicinity  of  the  compass.  This  arrange- 
ment is  most  undesirable  if  the  effect  on  the  compass  can  be  eliminated 
by  locating  the  dynamo  room  at  a  sufficient  distance  from  the  compass, 
in  addition  to  the  use  of  dynamos  of  small  external  field. 

The  means  available  that  will  prevent  the  compass  from  being  affected 
by  the  dynamo  are  as  follows : 

(1)  'Locate  the  dynamo  room  as  far  as  possible  from  the  compass. 

(2)  Make  the  resistance  to  the  passage  of  the  lines  of  force  through 
the  armature  small  compared  to  the  resistance  offered  around  the  ar- 
mature. 

(3)  Make  the  degree  of  saturation  small.  In  other  words,  make  the 
armatures  long,  witn  plenty  of  pole  face,  even  at  the  expense  of  cost 
and  weight. 
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Soft  iron  and  plenty  of  it  should  be  used  in  the  construction  of  marine 
dynamos  anyhow  in  order  to  be  sure  of  obtaining  a  straight  character- 
istic, even  if  slightly  at  the  expense  of 'the  weight. 

(4)  The  inverted  arrangement  as  shown  in  the  illustration  of  tbe 
Slemens-Belliss  combination  and  suggested  by  Mr.  Willans,  is  claimed 
to  be  one  of  the  best  as  regards  the  effect  on  the  compass,  not  only  be- 
cause the  poles  are  turned  downwards,  but  because  they  are  buried 
within  the  cast-iron  bed  plate. 

The  advantage  of  this  arrangement  lies  only  in  the  fact  that  the  bed 
plate  tends  to  collect  certain  lines  of  force  of  the  stray  field  which  wonld 
otherwise  tend  to  magnetize  bulkheads  or  directly  affect  the  conapass 
needle,  the  magnetic  leakage  of  the  dynamo  being  in  no  way  diminished. 

Magnetic  leakage  is  objectionable  on  board  shixis  not  only  on  account 
of  the  liability  of  affecting  the  compass,  but  also  on  account  of  dimin- 
ishing the  efficiency  of  the  dynamo ;  the  large  proportion  of  lines  of 
force  that  pass  around  the  armature  instead  of  through  it,  requiring  a 
proportionately  large  amount  of  enor^  for  magnetizing  the  field. 
Hence  in  designing  the  marine  dynamo  it  would  seem  preferable  to  keep 
the  pole  piece  removed  from  the  base,  bearings,  etc.,  and  rely  on  tbe 
design  being  such  as  will  produce  small  external  field  in  any  direction, 
the  result  being  attained  by  reducing  the  resistance  of  the  air  gap,  and 
thus  possibly  save  the  excessive  weight  that  would  be  necessary  if  th€ 
ironclad  type  were  adopted. 

The  field  should  be  a  single  magnetic  circuit  (whether  the  machine  is 
bipolar  or  multipolar)  rather  than  the  consequent  pole  type,  because 
the  former  is  more  economical  in  wire  and  energy  of  magnetization. 
In  other  words,  the  lines  of  (orce  should  remain  undivided  through  tbe 
field  cores  and  pole  piece. 

Becent  observations  with  the  steering  compass  of  the  17.  S.  S.  Concord 
resulted  as  follows : 

1.5=force  of  ship  aloue  in  terms  of  earth's  horizontal  force  as  unit,  with  one  dyn 

ranning. 
1.4  =  force  of  ship,  etc.,  with  dynamo  at  rest. 
1.5=  150  per  cent,  of  earth's  horizontal  force. 
1.4  =  140  per  cent,  of  earth's  horizontal  force. 


10  per  cent,  of  earth's  horizontal  force  =:=  increase  dne  to  effect  of  dynamo. 
These  valnes  are.  however,  suhject  to  revison,  bein^  dependent  upon  the  a*- 
ouracy  of  the  observations.  Each  dynamo  is  of  8,000  watts  output,  of  the 
Edison  marine  type,  and  distant  34  feet  from  the  compass. 

Eegarding  the  commutator  and  brushes,  one  of  the  recent  English 
admiralty  requirements  is  for  the  brushes  to  be  arranged  on  the  com- 
mutator, three  on  one  side  and  two  on  the  other,  so  that  the  whole  sur- 
face of  the  commutator  bars  is  equally  covered. 

In  some  recent  dynamos,  both  at  home  and  abroad,  the  copper  brushes 
are  made  of  gauze  and  are  said  to  give  good  results. 

The  effect  on  the  compass  due  to  the  field  created  by  current  in  a 
neighboring  wire  can  be  prevented  by  well-known  means,  viz. :  The 
use  of  the  two- wire  system,  lead's  close  together,  and  care  taken  to  keep 
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the  current  the  same  on  both  polea  of  the  circaits,  together  with  the 
nse  of  superior  insulation. 

With  the  one-wire  system,  which  is  still,  very  generally  ase<l  in  the 
English  merchant  service,  the  compass  may  of  course  be  easily  affected. 
The  advantages  claimed  for  the  latter  systiem  are  simplicity,  fewer  at- 
tachments required,  and  that  it  is  easier  to  protect  the  single  wire  by 
an  armored  casing  tlian  is  possible  in  the  other  case  of  the  double  wire. 

In  the  Italian  navy  they  have  adopted  for  general  use  the  Victoria 
dynamo  of  the  Schuckert-Mordey  design  (four  poles),  manufactured  by 
the  Brush  Engineering  Company,  Loudon.  With  the  exception  of  the 
DogaUj  Piednumte^  and  one  or  two  other  vessels  where  special  plants  of 
other  designs  are  in  use,  the  generating  sets  adopted  for  the  Italian 
]Navy  are  as  follows : 

Dynamo  F3  Victoria,  300  amperes,  comx)ound  wound  for  65  volts,  at 
a  speed  of  250  driven  revolutions,  driven  direct  by  a  vertical  two-cylinder 
engine,  Baworth  coupling. 

Dynamo  B3  Victoria,  200  amperes,  compound  wound,  G5  volts,  300 
revolutions,  direct  driven,  vertical  two-cylinder  engine,  Raworth  coup- 
ling. 

Dynamo  Es  2^  Victoria,  150  amperes  com|>ound  wound,  65  volts, 

300  revolutions,  direct  driven,  vertical  two-cylinder  engine,  Raworth 
coupling. 

Dynamo  D2,  Victoria,  100  ampt^rea,  com])onnd  wound,  65  volts,  300 
revolutions,  direct  driven,  vertical  one  cyliuder  engine,  Raworth  coup- 
ling. 

These  four-pole  dynamos  have  each  two  brushes,  90  degrees  apart. 

Dynamo  P.  G.  (Pacinotti  Gramme).  Tbere  are  two  types  of  this 
dynamo,  one  is  series-wound,  for  use,  with  one  search  light  only,  50  volts, 
50  amperes,  the  other  is  shunt-wound  and  used  for  incandescent  light- 
ing only.  Nearly  all  the  small  vessels  of  the  Italian  navy  are  supplied 
with  the  series  type  only,  a  few  being  supplied  with  both  types. 

The  external  characteristic  of  the  300ami2^re  machine  (Fig.  11)  shows 
how  near  one  of  these  generating  sets  comes  towards  producing  the 
ideal  characteristic. 

Figs.  12, 13,  and  14  show  the  characteristics  of  the  200,  150  and  100 
ampere  generating  sets. 

WIBING. 

Granting  that  the  double-wire  system  is  preferable  for  men-of-war, 
the  next  question  is  how  to  divide  the  lights  on  the  different  circuits ; 
in  other  words,  what  shall  be  the  arrangement  of  the  wiring  T  To  solve 
this  problem  let  us  consider  what  will  most  likely  happen  to  the  instal- 
lation when  the  ship  goes  into  action.  The  greatest  injury  that  is  likely 
to  occur  in  the  early  part  of  an  action  is  the  destruction  of  any  circuit 
that  happens  to  be  above  the  protective  deck,  or  unprotected  by 
armor.  Let  us  see  what  happens  if  a  shot  strikes  one  of  these  unpro- 
tected circuits:  If  the  section  switch  in  the  dynamo-room  be  closed, 
the  lamps  on  that  branch  if  in  use  will  not  only  be  extinguished  (unless 
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they  are  at  the  same  time  fed  through  other  mains),  but  being  in  an  un- 
protected position  the  wires  will  most  likely  make  a  short  circuity  wheth« 
the  lamps  are  in  use  or  not,  especially  if  it  is  one  of  the  upper-deck  cir- 
cuits exposed  to  moisture.  There  will  be  no  chance  to  make  repairs  in- 
stantly, and  the  interconnecting  of  circuits  and  interposition  of  safety 
fuses  will  only  serve  to  lessen  the  number  of  lamps  placed  hors  de  eom- 
hat,  for  the  safety  fuses  will  go  one  after  another  as  long  as  the  short 
circuit  continues.  The  cut-out  nearest  the  short  circuit  should  go  first 
theoretically,  but  this  can  not  be  depended  upon  unless  the  contacts  are 
kept  scrupulously  clean  and  the  fuses  properly  proportioned ;  so  that 
a  short  circuit  in  a  branch  may  cause  the  cut-out  in  the  mains  to  go. 
For  this  reason,  as  well  as  the  liability  of  unxirotected  mains  themselviea 
to  be  short  circuited,  the  leading  principle  in  wiring  should  be  to  bare 
the  vital  parts  of  the  ship,  such  as  the  engine  and  fire  rooms,  magazines, 
shell  hoists,  etc.,  on  mains  of  their  own,  with  no  submain  or  branch  wires 
leading  into  unprotected  places.  And,  besides,  when  going  into  action 
greater  assurance  is  given  that  only  the  necessary'  lights  are  in  use. 

The  fighting  circuits  being  Independent  of  all  others,  their  mains  and 
also  those  of  the  other  circuits  should  be  interconnected  as  much  as 
possible  and  every  other  possible  precaution  taken  to  prevent  an  im- 
portant part  of  the  ship  being  placed  in  darkness  and  confusion,  and  also 
to  allow  of  an  even  distribution  of  light,  ]iTow  should  a  shot  strike  one 
of  the  fighting  circuits,  that  branch  will  be  opened  and' the  light  for 
that  branch  shut  off  unless  fed  through  another  main,  but  the  chances 
are  small  that  this  injury  will  cause  a  short  circuit  unless  the  fault  hap- 
pens to  be  in  a  compartment  that  has  become  filled  with  water.  Let 
us  suppose  however,  the  engine  room  mains  become  short  circuited  in 
action.  Until  that  short  circuit  is  cleared  the  engine-room  lamps  sup- 
plied by  those  mains  will  be  extinguished,  and  no  arrangement  of  wiring, 
save  that  of  separate  mains  from  the  dynamo-room  to  each  lamp,  will 
prevent  this.  Then,  again,  should  the  steam  supply  fail,  even  if  acca- 
mulators  are  at  hand,  ready  to  be  switched  on,  there  is  bound  to  be  an 
interruption  of  the  light  for  at  least  a  short  interval.  To  prevent  su«h 
an  occurrence  due  to  an  accident  to  the  steam  supply  or  generating 
sets,  the  accumulators  should  be  thrown  in  parallel  with  the  dynamos, 
on  going  into  action.  For  the  above  reasons,  if  for  no  others,  a  few  oil 
lamps  or  caudles  will  have  to  be  lighted  for  the  important  stations  of 
the  ship  when  going  into  action. 

The  principle  of  having  the  fighting  circuits  independent  of  all  others 
being  once  adopted,  care  should  be  taken  to  keep  all  le^ids  of  whatever 
description  as  much  as  possible  below  the  water  line  or  armored  deck. 
The  system  of  wiring  the  New  YorJc  will  be  in  accordance  with  tJiis 
principle.    The  arrangement  adopted  is  shown  in  Fig.  15. 

The  Electrician  of  February  13,  1891,  gives  a  general  idea  of  the  sys- 
tem of  wiring  employed  in  the  French  navy,  where  it  would  seem  that, 
although  the  fighting  and  unprotected  circuits  are  independent  of  each 
other^  the  whole  arrangement  is  too  complicated,  and  the  number  of 
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circaite  could  very  properly  be  reduced.    Then,  again,  both  dynarao- 

rooms  are  below  the  protective  decks,  the  English  plan  being  more 

sensible  where  the  principal  dynaiporoom  is  below  the  water  line  and 

the  smaller  dynamo-room  for  ordinary  purposes  above  the  protective 

deck. 

.    The  French  system  is  described  as  follows : 

The  oue  great  aim  iu  to  bo  arrange  matters  as  to  prevent  anything  like  a  complete 
breakdown  of  the  light  in  action.  To  attain  this  supreme  object  the  port  and  star' 
board  circuits  are  all  joiued  across  at  intervals  by  connecting  cables,  so  that  when 
any  portion  of  a  circuit  is  damaged  the  lights  are  still  supplied  with  current.  The 
electric  lighting  system  is  divided  into  two  main  divisions,  viz,  the  internal  lighting 

ft 

and  the  external  lighting.    The  internal  installation  comprises — 

(a)  Tbe  all-day  circuits,  viz,  those  lighting  the  coal  bunkers,  passages,  men's  quar- 
ters, etc.,  in  short  all  those  portions  of  the  ship  into  which  daylight  never  penetrates. 

(b)  The  night  circuits,  which  include  all  parts  where  daylight  penetrates. 

(c)  Tbe  sea  circuits,  engine  room,  etc. 

(d)  The  fighting  circuits,  including  turrets,  shot  hoists,  magazine,  etc* 
The  external  installation  compriseti — 

(a)  The  projector  circuits. 
{h)  The  signal  circuits. 

(e)  The  running  light  circuits, 
(d)  The  miscellaneous  circuits. 

The  internal  system  is  moreover  divided  into  starboard  and  port  circuits.  The  gen- 
vating  plant  is  usually  divided  into  two  groups,  arranged  under  the  protective  deck, 
me  forward,  the  other  aft.  Each  group  is  joined  up  to  a  special  distributing  board 
Otd  these  in  turn  are  joined  to  each  other.  Hence  it  is  possible  to  run  the  forward 
■achines  and  manipulate  the  circuits  from  the  other  board,  and  vice  versa^  and  mat- 
(nm  are  so  arranged  that  any  dynamo  can  be  connected  to  any  circuit.  The  arc  and 
licandesceut  lights  are  run  in  multiple,  and  experience  has  shown  that  the  switching 
1  and  out  of  4ihe  protectors  does  not  materially  afiect  the  internal  lighting. 

The  following  extract  from  abroad  is  illustrative  of  the  tendency  to 
se  all  possible  means  to  prevent  a  complete  breakdown  of  the  imx)oi- 
ftnt  lights  in  action : 

The  Admiral  Nakimoff  is  the  first  Russian  battle  ship  lighted  throughout  by  elec- 

icity.    The  installation  was  set  up  by  the  Jablochkoff  Company  and  consists  of  four 

impound  wound  65- volt,  320-light  Gramme  dynamos,  driven  by  four  separate  engines. 

be  eof^ines  working  each  pair  of  dynamos  are  connected  by  separate  steam  pipes 

» both  the  main  and  auxiliary  boilers.    Each  dynamo  can  be  switched  on  to  any 

icnit  at  will,  and  each  pair  of  dynamos  can  be  connected  in  parallel  arc.  The  mains 

M&  three  circuits  are  connected  to  the  main  switchboard.    Two  of  these  circuits 

pply  the  gun  and  main  decks,  one  pair  extending  along  the  port  side  of  the  gun 

ek,  descending  at  the  bows  to  the  main  deck,  thence  led  aft  along  tbe  whole  length 

the  port  side  of  the  main  deck,  and  ascending  at  the  stern  to  the  gun  deck,  where 

)  respective  conductors  join  and  thus  form,  each,  a  complete  circle.    The  second 

Ir  of  conductors  travel  along  a  parallel  path,  but  on  the  starboard  side  of  the 

isel.    The  third  pair  of  conductors  supply  the  engine-rooms,  stoke-holds,  and  maga- 

iOR.    The  corresponding  mains  of  the  port  and  starboard  circuit  on  the  gun  and 

hi  decks  can  be  connected  together  at  the  fere  and  after  part  of  the  ship  by  means 

twitchboards,  to  which  they  are  connected  by  supplementary  conductors.    The 

htfi  on  the  fore  and  after  orlop  decks  are  regulated  by  auxiliary  switchboards,  so 

t  they  can  be  fed  direct  from  the  dynamos,  or  in  case  of  need  from  150  accumula- 

I  on  each  deck. 

%6  advantages  claimed  for  this  system  of  lighting  on  war  ships  are  that  the  lay- 
of  the  conductors  on  the  gun  and  main  decks  in  an  annular  path  prevents  the 
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extiuctioD  of  auy  lamp  in  the  case  of  a  single  injary  causing  the  severing  of  one  U 
the  couductors  by  aji  eoeniy's  shell,  as  the  maius  will  be  still  connected  at  the  ends 
to  the  dyuaiiio.  By  joining  the  circuits  at  the  fore  and  aft  switchl>oard8y  even  tbe 
total  severing  of  one  pair  of  conductors  loading  to  the  main  switchboard  would  not 
cause  the  extinction  of  any  lam}).  Moreover,  the  orlop  decks,  where  the  cbief  en- 
gines of  war  are  situated,  being  supplied  either  by  accumulators  or  the  dynamofft,  theii 
illnmiuation  can  be  cut  oiT  only  by  the  destruction  of  the  decks  themselves. 

The  writer  of  the  above  extract  forgets  tbat  no  matter  whether  the  orlop 
lamps  are  supplied  by  accumulators  or  dynamos,  if  their  mains  should 
be  short  circuited  nothing  can  prevent  the  lamps  being  extinguished. 
Not  that  this  is  very  liable  to  happen,  but  if  the  continuous  supply  of 
light  to  these  places  is  to  be  insured,  a  few  oil  lamps  are  absolutely 
necessary.  The  most  that  accumulators  can  do  is  to  maintain  the  feed- 
ing of  the  electric  lights  in  case  of  injury  to  one  of  the  generating^  sete 
or  a  failure  to  supply  steam. 

As  regards  the  time  for  beginning  work  on  the  ships'  installatioas, 
experience  with. our  vessels  has  shown  that  the  proper  time  for  begin- 
ning work  on  a  ship  building,  is  about  the  time  the  boilers  are  placed  on 
board,  whether  the  ship  be  on  the  ways  or  in.  the  water  ^  for  at  this  time 
the  work  of  wiring,  means  of  interior  communication,  etc.,  can  be  done 
to  the  best  advantage,  and  at  the  same  time  the  ship,  when  finished, 
will  not  be  delayed  on  account  of  her  electrical  equipment. 

Apropos  of  this,  is  the  following  extract  from  the  Electrician  as  illos-^ 
trative  of  the  experience  abroad : 


In  the  forthcoming  navy  estimates,  says  the  Portsmouth  correspondent  of  the 
don  Times,  a  sum  of  money  will  be  asked  to  provide  an  important  aud  much  needed 
improvement  in  Portsmouth  dockyard.  The  work  below  decks  in  shipa  after  being 
launched  is  comparatively  slow  in  consequence  of  the  obscurity  in  whicli  It  is 
carried  on.  When  the  work  in  progress  is  so  far  advanced  towards  completion  that 
the  steam  power  of  the  ships  can  be  brought  into  requisition,  or  where  ships  are 
docked  for  repairs,  it  is  customary  to  make  use  of  electric  lamps.  But  it  is  obvious 
that  in  periods  of  emergency,  when  it  would  be  of  paramount  importance  to  get  ships 
ready  with  the  utmost  dispatch,  the  work  of  preparation  would  have  to  be  continued 
throughout  the  night  and  with  all  speed.  It  is  now  proposed  to  erect  central  electric 
stations  in  connection  with  the  various  docks  and  basins,  so  that  ships  repairing,  le- 
titting,  or  completing  for  sea  may  be  brought  close  at  hand  and  their  own  wires  con- 
uected  with  the  stations. 

CONDUCTORS. 

The  size  of  conductors  on  board  ship,  as  elsewhere,  is  governed  by  the 
fact  that  they  must  be  able  to  carry  the  maximum  current  for  that  cir- 
cuit without  heating  above  a  certain  temperature,  and  of  such  resistance 
that  the  drop  will  not  be  more  than  the  amount  allowed.  The  heating 
of  conductors  above  the  safe  limit  is  objectionable  for  three  reasons : 
danger  of  fire,  deterioration  of  the  insulation,  and  increase  of  resistaDce 
of  the  conductors  themselves. 

The  standard  rule  with  our  recent  installation  for  the  size  of  con- 
ductors as  regards  heating  alone  is  1,200  circular  mils  per  amp5re.  This 
rule  easily  allows  all  but  the  largest  conductors  to  carry  a  current  50  i>er 
cent,  above  the  normal  without  heating  above  th^  safety  limit,  and 
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should  doable  the  normal  current  pass  through  them  the  cutouts  will 
Xirotect  the  conductors^  for  this  purpose  safety  fuses  are  inserted 
wherever  there  is  a  reduction  in  the  sizedf  the  conductor.  As  a  matter 
of  facty  wherever  there  is  a  branch  circuit  taken  off  there  is  placed  a 
j auction  box  containing  safety  fuses.  The  above  rule  of  1,200  circular 
mils  per  ampere  gives,  for  some  of  the  smaller  conductors,  a  size  greater 
than  necessary  for  safety,  but  this  is  offset  by  the  advantage  of  having 
as  small  a  variety  of  sizes  altogether  as  possible  on  board  ship  and 
also  helps  to  reduce  the  entire  drops  between  the  dynamo  and  the 
farthest  lamps.  In  addition  to  comi>lying  with  the  heating  requirements 
the  conductors  must  be  of  such  a  size  that,  supposing  the  maximum 
carrent  carried  by  any  main  to  flow  the  entire  length  of  that  main,  the 
drop  between  the  dynamo  and  the  farthest  lamp  will  not  be  greater 
than  3  or  4  per  cent.  Following  the  above  rule  in  calculating  the  sizes 
of  the  mains  gives  at  full  load  a  practical  drop  of  about  2  per  cent. 
between  the  dynamo  and  the  farthest  lamp,  depending  on  the  system  of 
wiring  employedi 

The  question  arises,  what  is  the  limiting  temperature  to  which  con- 
ductors can  be  raised  without  injuryf  It  is  placed  at  150^  F.,  with 
double  the  proposed  current,  by  the  committee  of  the  London  Institu- 
tion of  Electrical  Engineers  for  the  prevention  of  fire  risks,  as  published 
last  year,  for  wires  run  in  wooden  molding.  The  only  remaining  ques- 
tion is  the  normal  temperature  of  the  wires  from  which  the  rise  is  as- 
sumed to  take  place.  In  a  house  on  shore  it  will  never  be  as  higli  as 
in  the  vicinity  of  the  engines,  boilers,  or  dynamo  room  of  a  ship.  That 
the  normal  temperature  is  of  some  importance  may  be  seen  from  the 
fact  that  in  the  dynamo  room  of  the  Charleston  the  temperature  has 
freciuently  been  as  high  as  136°  F.  Mr.  A.  E.  Kennelly,  of  the  Edison 
laboratory,  in  an  exhaustive  series  of  experiments  on  insulated  wires 
run  in  molding,  has  found  the  temperature  elevation  to  vary  nearly  as 
the  square  of  the  current.  It  is  impossible,  of  course,  to  find  a  rule 
that  will  be  applicable  to  extreme  cases.  In  Mr.  Kennelly's  experiments 
the  mean  normal  temperature  was  taken  as  2i^  C,  so  that  with  150^  F. 
(65^  0.)  as  the  maximum  limit,  the  permissible  rise,  with  double  the 
proposed  current,  was  4l(P  0.  The  following  simple  equation  was  found, 
which  very  nearly  followed  the  40^  0.  curve. 
Limiting  carrent  in  amperes =560  (diameters  of  wire  in  inches)}. 

G=560  di  if  d  is  in  inches. 

=.01775  tfi  if  d  is  in  mils. 
and  ({=.0147  OS  if  d  is  in  inches. 

=  14.7  03  if  d  is  in  mils. 
Or  for  ordinary  purposes  it  is  convenient  to  remember  that  when  d  is 
expressed  in  inches  and  G  in  amperes, 

70 
From  these  data  the  followiug  table  is  useful ;  in  which,  for  every  one  of 
these  contactors,  doable  the  corresponding  current  can  be  carried  with 
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a  permissible  rise  of  40<^  C.  This  allowaDce  of  40^  0.  rise  of  temperatare 
is  somewhat  too  large  for  conductors  in  such  places  as  dynamo  room,  ftie 
room,  etc.,  but  for  other  parts  of  the  ship  it  will  answer  very  well. 


Amperes. 

Miniumm 

safe  diameter 

of  copper 

wire. 

Itiches. 

Circular 
mils  per 
aiupcrc. 

Fallofpoten- 

tial  in  wire 

at  fall  load; 

volts  per 

foot 

1 

.015 

325 

.0503 

5 

.043 

370 

.0305 

10 

.069 

480 

.0237 

15 

.090 

540 

.0208 

20 

.100 

590 

.0189 

25 

.126 

640 

.0177 

30 

.142 

670 

.0167 

36 

.158 

710 

.0158 

40 

.172 

740 

.0152 

45 

.186 

770 

.0147 

50 

.200 

800 

.0141 

55 

.213 

825 

.  0136 

60 

.225 

845 

.0133 

65 

.238 

870 

.0129 

70 

.250 

890 

.0126 

75 

.262 

915 

.0123 

8U 

.274 

940 

.0120 

85 

.285 

960 

.0118 

90 

.296 

970 

.0116 

95 

.307 

990     ' 

.0113 

100 

.318 

1,010 

.0111 

110 

.339 

1,040 

.0108 

120 

• 

.358 

1,070 

.0105 

130 

.377 

1,000 

.0103 

140 

.396 

1, 120 

.0099 

150 

.415 

1,150 

-  00975 

175 

.461 

1,  210 

.00929 

200 

.504 

1,270 

.00887 

225 

.545 

1,320 

.00853 

250 

.585 

1,370 

.00817 

*i75 

.623 

1.410 

.00798 

300 

.660 

1,450 

.00771 

325 

.607 

1,499 

.00753 

350 

.732 

1.530 

.00734 

375 

.766 

1,570 

.00716 

400 

.800 

1,000 

.  00714 

425 

.832 

1,6;{0 

.00692 

450 

.865 

1,660 

.00674 

475 

.897 

1,090 

.00665 

500 

.928 

i,  720 

.00652 

550 

.988 

1,775 

.00634 

600 

1.049 

1,840 

.00016 

700 

1.10 

1,920 

.00585 

800 

1. 27 

2,020 

.00558 

900 

1.37 

2,080 

.00539 

1,000 

1.47 

2,100 

.00521 

Copper  resistivity,  1.650  microhms  at  0  °  C. 

=  1.870  uiicrobms  at  34"^  C,  assumed  temperatnre  of  fall  loud, 
Couductivity  allowed,  =  1)8  i>er  ceut. 
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Let  us  consider  the  allowable  rise  of  temperature  in  the  dynamo  ooils. 
Ab  with  other  conductors  of  the  installation,  we  mast  consider  the  tem- 
perature of  the  dynamo  room,  which  may  be  as  high  as  130^  E.,  and  also 
the  maximum  limiting  temperature  of  the  coil,  which  latter  is  the  tem- 
perature at  which  the  insulation  would  begin  to  deteriorate,  which  is 
between  150o  F.  and  200^  F. }  say  175^  F.  In  order  to  comply  with  the 
speoificationSy  50^  F.  is  the  permissible  rise  for  our  marine  dynamos.  It  [ 

will  thus  be  apparent  that  no  greater  temperature  elevation  than  this 
should  be  permitted. 

The  dynamos  for  the  English  Admiralty  have  to  pass  two  heating 
tests  before  acceptance.  The  first  specifies  that  after  running  for  6  hours 
at  full  loai%'^  no  Oiccesgible  psktt  of  the  armature  or  magnets  should  have 
a  temperature  of  more  than  20^  F.  (sometimes  30^  F.)  above  the  tem- 
perature of  the  dynamo  room."  This  temperature  is  taken  at  the  end 
of  1  minute  after  stopping,  by  laying  a  thermometer  on  the  armature  or 
field  magnets  and  taking  the  reading.  The  other  test  consists  in  allow- 
ing the  thermometer  to  remain  on  the  coils  and  see  how  high  it  will  rise 
in,  say,  half  an  hour.  70^  F.  is  the  allowable  rise,  which  is  evidently 
much  higher  than  should  be  allowed,  when  we  consider  what  the  tem- 
perature of  the  dynamo  room  at  times  is  liable  to  be. 

Lead-covered  wire,  run  in  molding,  continues  to  be  preferred  in  our 
I^avy.  It  has  given  excellent  results,  and  will  no  doubt  continue  to  do 
so.  Lead-covered  wire  has  recently  been  introduced  in  the  English 
Navy,  but  in  such  cases  the  tendency  is  to  do  away  with  molding,  and 
in  some  cases  to  cover  the  lead  with  a  thin  armor  of  iron. 

FIXTURES,  ' 

Harked  progress  has  been  made  during  the  past  year  by  the  Bureau 
of  Equipment,  towards  making  the  fixtures  for  all  vessels  interchange- 
able; and  the  lampholders  and  fixtures  must  now  conform  to  naval 
standards. 

EfCANDESCEKT  LAMPS. 

The  incandescent  lamps  used  in  our  Navy  have,  in  most  cases,  contin- 
ued to  give  good  results.  This  is  due  to  the  fact  that  the  low  economy 
lamps  have  been  adhered  to.'  The  lamps  supplied  the  Dolphin  and 
Vesuvius  failed,  due  to  Imperfect  manufacture.  High  ecbnomy  lamps 
were  tried  on  board  the  Chicago^  but  with  results  sufiicient  to  preclude 
their  further  introduction  in  the  service.  The  reason  for  this  is  that  as 
we  increase  the  economy  of  the  lamp  (less  watts  per  candle)  we  raise 
the  temperature  of  the  filament  and  shorten  its  life.  Take  anew  lamp 
and  run  it  continuously  at  its  normal  voltage ;  recent  experiments  by 
Professor  Nichols  and  Mr.  W.  H.  Pierce  show  that  both  the  candle  power 
and  efficiency  decrease  with  time.  Some  of  Professor  Nichols's  conclu- 
sions from  his  exhaustive  experiment  are  interesting,  and  may  be  quoted 
as  follows: 

1638— No.  X U 


210  ELECTRICITY  ON  SHIPBOABD. 

• 

Tlie^efficiency  of  an  iUnminant  in  which  carbon  is  the  glowing  material  is  a  tat 
tion  of  the  temx)erature.  It  appears  that  the  incandescent  lamp  is  fairly  atable  Ofi^ 
at  temperatures  for  which  its  efficiency  does  not  exceed  aboat  5  watts  per  cuidk. 
When  we  attempt  to  maintain  lamps  at  degrees  of  incandescence  corresponding  to  i 
much  higher  teuiporatnre  we  materially  shorten  the  life,  as  for  instance  wlien  ao  91 
volt  lamp  is  maintained  continuonsly  at  80  voltSi  the  resistance  of  the  lamp  gnd- 
nally  increases,  the  current  and  energy  necessary  to  maintain  it  at  60  Tolte  is  da- 
creased,  the  candle  power  gradually  decreases,  and  in  greater  ratio  than  the  fdnas: 
the  watts  per  candle  increase,  the  temperature  gradually  increases,  and  the  life  is  shsn- 
eued.  Or  take  a  lamp  and  maintain  the  normal  caudle  power  thronghoat  by  zaiaig 
the  poteu ti  al ;  the  life  will  be  very  short.  As  we  gradually  raise  the  potential  to  raaii- 
tain  the  candle  power,  the  efficiency  gradually  falls  (more  watts  per  candle)  and  tk 
temperature  gradually  rises. 

The  principal  causes  that  reduce  the  candle  power  are  gradual  blaolyninn^  of  tfe 
bulb,  gradual  increase  of  resistance  due  to  disintegration,  and  gradual,  diminutw 
of  the  vacuum. 

On  board  ship,  however,  where,  on  account  of  space  and  weight,  it  b 
desirable  to  supply  as  little  power  as  possible  for  the  ordinary  electiie 
lighting,  we  can  well  afford  to  make  a  compromise  between  the  life  and 
e^ciency  of  the  incandescent  lamps ;  in  other  words,  continue  to  na 
lamps  of  about  4  watts  per  candle. 

SEARCH  MGHTS. 

For  the  larger  classes  of  vessels,  it  is  considered  necessary  to  equip 
tbem  with  a  sufficient  number  of  search  ligl)ts  to  enable  them  togeths 
to  easily  sweep  the  entire  circle  of  the  horizon  in  detecting  the  u^ 
proach  of  torpedo  boats.  They  are  also  useful  in  directing  the  fire  d 
the  battery  at  night,  for  navigation  purposes,  and,  under  special  dr- 
cumstances,  such  as  a  man  overboard  at  night,  signaling,  etc  It  is  im- 
perative that,  as  a  rule,  they  should  be  located  as  near  the  water  line 
as  possible,  in  order  to  cover  a  large  area  with  a  given  beam  of  light, 
and  also  to  locate  them  so  as  not  to  be  injured  by  the  concussion  due 
to  the  firing  of  the  battery.  At  least  one  of  the  projectors  should  be 
placed  high  up,  so  as  to  be  effective  when  long  range  is  required  ie 
searching.  The  latest  type  of  lamp  used  in  the  navy  is  a  combinatiofi 
one,  either  hand  or  automatic,  as  desired.  It  is  of  the  type  supplied 
the  San  Francisco^  and  manufactured  by  Sautter- Harl6,  &  Co^  Par& 
It  is  designed  for  a  voltage  of  45  to  50.  The  lamp  supplied  with  the  ^ 
centimetre  projectors  is  designed  for  80  amperes  or  less,  and  for  the 
75-centimetre  projectors  80  to  100  amperes.  In  many  cases  it  is  cus- 
tomary to  mount  the  projectors  on  movable  carriages,  so  they  will  not 
be  unduly  exposed  except  when  wanted  for  use,  and  when  not  in  use 
can  be  run  inboard  and  better  protected  &om  the  weather  or-  the  fire 
of  the  battery.  The  Concord  and  Bennington  are  also  supplied  with  the 
French  type,  50  amperes  only  being  used.  A  few  ships,  notably  the 
CkicagOj  Boston,  and  Atlanta  are  still  supplied  with  the  old  Frendi 
search-light  plants  (Brotherhood-Gramme).  These  plants  will  soon  he 
replaced,  having  given  long  and  faithful  ser vice^    When  their  dynamos 
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re  working::  singly  the  lamps  (band  lamps)  take  48  amperes  at  47  volts,  [ 

nd  these  are  the  flgares  quoted  by  the  maDafactorers.  The  search- 
gbts  of  the  Thompson-Hoaston  Company  (hand  lamps),  such  as  sap- 
lied  the  Baltimore^  Philadelphiaj  and  Yorktown^  are  designed  for  50 
mp^res  and  50  volts. 

Id  this  connection  it  may  be  worth  while  to  note  that  generally  with 
lie  are  light,  the  size  or  area  of  the  crater  is  ^  a  rough  measure  of  the 
nrrent  strength,  but  the  latter  varies  with  the  quality  of  the  carbons, 
nth  an  arc  lamp  that  operates  with  45  volts  potential  Professor  Fleming 
M  recently  shown  that  the  difference  of  potential  between  the  positive  * 
irboQ  and  the  arc  flame  is  about  40  volts,  and  the  few  volts  which  ex- 
tress  the  difference  between  the  flame  and  the  negative  carbon  make 
ip  the  total  potential^  say,  45  volts. 

In  operating  arc  lamps  in  parallel  on  a  constant  potential  circuit, 
iwingto  the  fact  that  the  resistance  of  the  arc  decreases  with  an  in- 
lease  of  current,  it  is  necessary  to  insert  a  resistance  in  the  arc  branch 
md  raise  the  potential  to  65  or  70  volts.  Under  these  conditions,  with 
iiesUtance  taking  up  15  to  20  volts  in  series  with  the  arc,  it  may  be 
nm  in  multiple  with  incandescent  lamps  or  with  other  arcs. 

The  modern  automatic  French  lamp,  which,  by  the  way,  is  independ- 
Bnt  of  gravity,  and  which  is  similar  to  those  on  board  the  Ban  Fran- 
MOD,  may  be  described  as  follows  (Fig.  16) : 

^e  automatic  lamp  for  projectors  is  composed  essentially  of  two 
Kcewg,  A  and  B,  one  with  right-hand  thread,  the  other  with  left,  and 
the  amouDt  of  pitch  being  proportional  to  the  consumption  of  the  pos- 
tive  and  negative  carbons.  Upon  each  is  mounted  a  nut,  E,  N,  carry- 
Dg,  lespectively,  the  positive  and  negative  carbon  holders.  The  two 
nrews  A  and  B  are  fitted  to  the  special  coupling  G  in  such  a  manner 
iM  on  taming  it  to  the  right  the  carbons  will  approach  each  other  and 
f  toroed  to  the  left  they  will  be  separated.  This  movement  can  also  be 
ibtained  by  moving  by  hand  the  wheel  H. 

On  the  prolongation  of  the  screw  A  is  keyed  a  bronze  box,  W,  in  the 
iterior  of  which  is  placed  a  beveled  split  riug.  A  lever,  Z,  carrying 
vo  pins,  permits — 

(1)  Of  connecting  the  two  edges  of  the  split  in  the  ring  V. 

(2)  Of  separating  them. 
In  the  first  case  the  exterior  diameter  of  the  ring  Y  is  diminished, 

the  ring  is  free  to  turn  in  the  box  W. 

the  second  case  the  exterior  diameter  of  the  ring  Y  is  increased, 

its  exterior  surface  bears   against  the   iuterior  of  the  box  W, 

leh  is  obliged  to  follow  the  movement  of  the  lever  of  the  riug 
^Ehe  lever  Z  is  joined  by  a  small  rod,  U,  to  the  armature  T  of 
^e-wire  electro-magnet  P,  connected  in  multiple  with  the  two 
lini^  of  the  lamp.    A  relay,  a,  sends  at  the  right  time  a  cnr- 

it  mto  the  electro-magnet  P  byway  of  the  contacts  h  and  c,  A 
%  S,  whose  tension  acts  in  a  direction  against  the  electromagnet, 
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brings  the  armatare  to  the  initial  position.    The  electro-magnet  •  d  I 
the  relay  is  of  equally  fine  wire  and  in  multiple  with  the  are.     Its  «•  | 
cuit  is  closed  by  a  contact,  d  e,  placed  on  the  armature  qt  the  tieetn^  I 
motor  P  only  when  it  is  at  its  initial  position.    The  circuit  of  the  rdw  I 
is  broken  when  it  leaves  that  position.    A  spring,/,  placed  on  the  am  I 
ture  of  the  relay  acts  in  an  opposite  way  to  the  electro-magnet ;  it  ea  I 
be  held  in  more  or  less  tension  by  means  of  a  small  screw  and  thiuil  I 
nut,  g^  placed  on  the  outside  of  the  lamp.    A  commutatori  T,  is  oa-l 
nected  with  the  circuits  of  the  two  fine- wire  electro-magnets,  and*  per] 
mits  the  breaking  of  the  circuit  when  it  is  desired  to  work  the  lamp^  I 
hand.    In  this  connection  it  will  be  noted  that  it  is  always  Decessaif 
in  this  case  to  break  the  current  in  the  electro- magnets  by  placing  tb 
handle  of  the  commutator  on  the  letter  M  before  moving  the  wheel 
H.    The  arc  is  struck  automatically  by  an  electro-magnet,  O,  interpo«id 
in  circuit,  which  at  the  instant  of  the  current  passing  attracts  its  £»»•- 
ture  and  gives,  by  means  of  the  lever  B,  a  downward  movement  of  tti 
whole  lower  carbon-holder  system.    The  exact  placing  in  the  focus  ii 
the  vertical  direction  is  made  as  in  the  ordinary  hand  lamp  by  a  whed 
{,  which  works  by  means  of  a  pinion.  A;,  both  the  carbon  holders.   1 
white  line  engraved  on  the  sleeve  M  indicates  that  it  is  in  the  meat 
position,  when  it  is  in  the  plaiie  xyoi  the  sleeve  of  the  outer  snriaoe 
plate  of  the  lamp. 

The  working  of  the  lamp  is  as  follows : 

Turn  the  commutator  on  the  mark  A.  The  current  passes  in  the 
fine-wire  electro-magnets.  The  electro-magnet  a  of  the  relay  attracts  ie 
armature  and  makes  contact  between  the  two  points  b  c,  closing  ii 
consequence  the  circuit  of  the  electro-motor  P,  which  in  its  tarn  al- ' 
tracts  its  armature,  drawing  in  its  movement  the  lever  Z,  and  in  oot- 
sequence  the  ring  Y  and  its  box  W  keyed  on  the  screw  of  the  two  car- 
bon holders.  The  latter,  turning  in  the  interior  of  nuts  E  and  H 
cause  the  carbon  holders  to  advance  towards  each  other  by  a  sraal 
amount.  At  the  moment  the  armatare  T  of  the  electro-motor  is  at^ 
tracted  it  breaks  contact  at  d  and  e  and  breaks  the  circuit  of  the  relar 
a,  of  which  the  armature,  yielding  then  to  the  spring  /,  is  returned  ts 
its  initial  position,  breaking  in  its  turn  in  this  movement  the  eircali 
of  the  electro-motor  P,  whose  armature  under  the  itotion  of  the  spris? 
X  is  returned  then  to  its  initial  position,  closing  again  in  this  moTe> 
ment  the  circuit  of  the  relay  a,  which  attracts  its  armature,  sends 
a  current  for  the  second  time  into  the  electro-motor  P.  This  vibrattsf 
movement  continues  until  the  carbons  are  brought  together.  At  ths 
moment  the  striking  electro-magnet  functions  and  the  arc  is  ^*  stru^* 

The  regulating  of  the  lamp  consists  in  giving  to  the  spring  /  of  the 
relay  a  tension  such  that  the  attractive  force  of  the  electro-magnet  t 
will  overcome  the  spring  f,  for  a  potential  at  the  terminals  of  tin 
lamp  of  45  to  50  volts,  suitable  to  maintain  an  arc  in  its  best  condittos. 

By  turning  the  button  in  the  direction  of  the  arrow  B,  we  distend 
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she  sprinp:  and  augment  the  frequency  of  movement  of  approach.    We 
lo  the  contrary  by  turning  it  in  the  direction  of  the  arrow  B. 

To  work  the  lamp  by  hand,  turn,  as  we  have  said,  the  commutator  on 
!;he  letter  M,  then  work  the  wheel  H  by  hand. 

It  may  happen  that  when  the  commutator  is  turned  on  the  letter  M  we 
nrould  find  some  difficulty  in  turning  the  carbons  by  hand.  This  shows 
^hat  the  ring  Y  has  been  strained  or  bent  by  some  straining  manceuvres 
>r  that  the  spring  X  itself  has  been  slightly  distended.  In  the  first  case 
^e  box  W  must  be  dismounted  and  the  ring  Y  repaired;  in  the  second 
sase,  it  suffices  to  cut  a  spiral  *from  the  spring  X  or  change  it.  The 
iismounting  of  the  box  W  is  accomplished  as  follows :  Baise  the  little 
rod  XT  and  the  spring  X,  the  abutment  pier  of  the  upper  carbon  holder 
ftnd  the  support  of  the  screen,  the  pin  that  holds  the  indented  pinion 
K  OD  the  carbon-holder  screws ;  take  out  the  pins  which  hold  on  this 
rod  the  washers  of  the  abutment  pier  and  the  pawl  box  W. 

!Eteinove  from  the  guide  simultaneously  the  two  carbon  holders  and 
the  rod  which  unites  them,  until  the  box  W  is  free  from  the  end  of  the 
rod  A.    The  box  W  is  free;  we  can  inspect  the  interior. 

The  very  latest  improvement  in  search  lights  abroad  is  that  which 
allows  them  to  be  manipulated  from  a  distance,  on  constant  potential 
circuits.  Not  only  is  the  lamp  automatic,  but  motors  are  attached  for 
training,  both  horizontally  and  in  elevation.  In  this  way  one  or  more 
projectors  are  electrically  controlled,  one  man  only  being  required  who 
would  be  stationed  in  the  conning  tower  or  other  convenient  pro- 
tected place.  The  search  lights  of  the  New  York  are  to  be  fitted  in  this 
way,  and  30-inch  (75-centimetre)  projectors  will  be  used.  With  project- 
ors of  GO  centimetres  diameter,  the  current  may  vary  from  45  to  80 
amperes  as  desired.  With  the  75-centimetre  projectors,  Sautter-Harl^  & 
Cie.  allow  a  current  of  80  to  100  amperes.  The  projectors  also  admit  of 
using  hand  power,  either  at  the  projector  or  a  short  distance  away 
through  the  intervention  of  rods.  The  movement  of  training  can  be 
either  continuous  (which  would  be  desirable  when  expecting  a  night 
attack]  or  by  small  angles,  as  when  searching  with  a  concentrated  beam 
when  long  range  is  desirable.  Another  improvement  has  recently  been 
made  by  Sautter-Harl6  &  Gie,  in  which  the  plain  lens  is  done  away  with 
and  instead  the  projector  is  fitted  with  two  diverging  lenses  of  such  a 
character  as  to  permit  at  will  of  a  variable  divergence  to  the  beam. 
One  of  the  lenses  is  fixed,  the  other  movable. 

In  one  of  the  extreme  positions  (with  the  60-centimetre  projector)  the 
angle  of  divergence  does  not  exceed  2  degrees;  the  beam  is  then  iden- 
tical with  that  which  the  closed  projector  gives  with  a  simple  plain 
lens.  The  illuminated  zone  at  1,000  metres  distance  has  a  width  of  35 
metres.  In  the  other  position,  the  dispersion  is  20  degrees,  and  the 
illuminated  zone  at  1,000  metres  distance  is  350  metres  wide:  the  rota- 
tion of  a  wheel  moves  the  lens  longitudinally  so  as  to  procure  the  in- 
termediate positions.    Generally  speaking  the  former  extreme  position 
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of  the  diverging  lens  would  be  used  in  searching  at  long  range,  and  th 
latter  when  sweeping  rapidly  for  defense  when  long  range  is  not » 
quired,  but,  by  instead,  great  divergence  and  a  quickly  moving  bem 

The  60-centimetre  projector,  with  the  lamp  taking  75  amperes  and  tk 
beam  concentrated,  should  give  a  range  of  2  to  3  miles;  that  is,  shod 
make  light  objects  plainly  visible  at  that  distance  on  dark  nights  ( 
fog  or  mist). 

Such  projectors  as  are  located  on  the  berth  deck  so  as  to  be  neari 
water  line  are  rigged  out  through  a  port  when  desired  for  a8e,ai 
when  not  in.use  are  rigged  in  and  the  port  closed  water-tight. 

MEASUBIHG  APPABITVS. 

The  Sivertown  testing  set  is  the  apparatus  at  present  supplied  to 
war  ships.  Its  field  of  usefulness  is  somewhat  restricted  owing  to  ik 
natui*e  of  the  apparatus.  In  view  of  the  extent  of  the  electrical  apfi 
ances  in  a  modern  man-of-war,  it  seems  as  if  an  apparatus  should  l» 
installed  which  would  allow  of  the  necessary  electrical  measnreniaii 
being  made  at  any  time,  at  sea  or  in  port.  The  best  galvanometer  k 
this  purpose  is  the  Thompson  marine  galvanometer.  This,  togetherYJl 
a  few  resistance  boxes,  battery,  standard  condenser,  Clark  cell,  ete, 
will  allow  of  accurately  making  all  the  neceasary  measurements  tfatf 
would  ever  be  required  to  maintain  the  electrical  equipment  of  the  ^ 
in  an  efficient  condition.  In  the  English  navy  every  vessel  that  i 
allowed  a  torpedo  officer  is  supplied  with  one  of  these  marine  galvaoot 
eters  set  up  in  the  electrical  storeroom. 

The  principal  measurement  required  on  board  ship  is  that  for  insfil^ 
tion.  Not  only  must  the  insulation  of  the  conductors  themselves  '^ 
first  class,  but  also  that  of  the  lamps,  junction  boxes,  fuses,  switchft 
and  fixtures ;  as  most  of  these  latter  are  supposed  to  be  water-tig^ 
no  great  allowance  can  be  made  on  their  account  for  the  insnlatioB  i 
the  entire  system,  and  the  insulation  resistance  of  a  spar-deck  drotf 
should  consequently  be  high,  even  on  a  wet  day. 

On  shore,  however,  where  as  a  rule  the  connections  are  not  sapponi 
to  be  water-tight,  the  insulation  of  the  outside  circuits  is  greatly  it 
pendent  on  the  state  of  the  weather,  and  nothing  but  practice  sai 
experience  in  the  behavior  of  machines  and  lamps,  as  well  as  tk 
behavior  of  the  instruments  when  the  test  is  being  taken,  togetba 
with  the  state  of  the  weather,  can  enable  one  to  judge  with  accnncf 
whether  a  fault  exists  In  the  circuitor  whether  a  low  reading  or  sat 
cession  of  low  readings  is  caused  by  surface  leakage  at  switdM^ 
fuses,  or  lamps,  or  in  the  case  of  arc  lamps,  even  over  the  surface  i 
damp  globes.  The  same  thing  is  applicable  on  board  ship,  thongh  isi 
less  degree. 

The  faults  that  occur  in  the  insulation  of  the  lead-covered  conductcii 
are  generally  traceable  to  either  (I)  << pinholes"  gradually  develop 
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in  the  lead  covering  nuder  the  action  of  the  leakage  carrent,  due  to 
defects  in  manafactore,  or  (2)  mechanical  injury. 

Conductors  that  are  not  lead  covered  are  liable  to  have  their  insula- 
tion affected  also  by  vermin,  abrasion,  dry  heat,  and  salt  water.  A 
spare  armature,  for  instance,  unless  kept  in  a  dry  place,  is  liable  to  go 
up  in  a  blaze  the  first  time  it  is  tried.  The  combined  action  of  oil  and 
heat  on  dynamo  coils  will  soon  render  them  useless. 

Whatever  standard  of  insulation  resistance  is  adopted  for  marine 
installations  should  depend  on  the  voltage  and  number  of  outlets,  and 
the  figures  are  of  no  value  unless  it  is  stated  with  what  battery  power 
the  result  was  arrived  at.  Keither  should  the  standard  be  as  high  as 
it  otherwise  would  be  were  it  not  for  the  fact  that  in  some  of  the  com- 
pariments  of  a  ship  the  fixtures  are  not  required  to  be  water-tight,  for 
in  these  cases  there  must  be  times  when  they  are  exposed  to  a  damp 
atmosphere,  thus  lessening  the  insulation  of  the  entire  system.  lu  dry 
weather  the  insulation  of  each  section  will  vary  inversely  with  the 
number  of  outlets  in  that  section,  though  practically  in  a  less  propor- 
tion. 

The  insulation  resistance  of  the  entire  installation  (420  outlets)  of 
the  San  Francisco  was  found  to  be  93,000  ohms,  or  nearly  .five  times 
what  would  be  required  by  Professor  Jamieson's  rule.  A  good  stand- 
ard for  marine  installations  would  be  a  modification  of  Professor  Jamie- 
son's  rule  as  follows : 

B=300,000xE 
ST 

N  being  the  number  of  outlets,  and  a  battery  of  10  or  12  volts  being 
used  for  testing,  with  marine  galvanometer.  This  standard  should 
easily  be  attained  whether  the  rule  is  applied  to  the  whole  or  a  part  of 
the  installation,  particularly  if  t}ie  exposed  fixtures  are  water-tight. 
Section  No.  2  in  the  San  Francisco  contains  48  outlets  and  measured 
860^000  ohms.    The  above  formula  would  require,  for  acceptance, 

B=  '^"^  ^  ^=500,000 

48 

ELECTBIC  MOTOBS. 

The  Forges  et  Chantiers  de  la  M6diterran£e  are  making  great  use  of 
electrical  power,  not  only  in  their  Toulon  shops,  but  for  working  the 
Ganet  15-oentimetre  quick-firing  gun.  For  training  in  elevation  a  small 
electric  motor  is  placed  on  a  bracket  bolted  to  the  rear  of  the  left-hand 
frame  of  the  carriage  and  forming  an  extension  of  it ;  the  armature 
runs  on  a  horizontal  shaft.  On  this  is  mounted  a  bevel  wheel  that 
gives  motion  to  suitable  gearing  and  to  a  spindle  that  actuates  the  ele- 
vating gear.  For  training  horizontally  a  second  small  motor  is  em- 
ployed. In  both  cases  a  clutch  is  interposed  in  such  a  manner  that  by 
shifting  a  lever  the  electrical  arrangement  can  be  thrown  out  and  the 
ordinary  hand  gear  substituted.    The  motor  that  supplies  the  energy 
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for  traiDing  in  elevation  weighs  61.6  pounds;  tliat  for  training  in  dint- 
tion,  72.6  x)ounds.  The  difference  of  potential  adopted  is  70  v(dt^ 
which  is  the  standard  in  use  in  tlie  French  navy  for  electric  lighting 
It  is  more  convenient  to  work  them  with  the  same  energy  of  catr&A 
for  each  motor  and  to  insert  resistances  in  the  circuit  of  the  motor  naed 
for  elevating  the  gun. 

At  the  Paris  Exhibition,  where  an  electrically  equipped  Canet  quick- 
firing  gun  was  exhibited,  recourse  was  had  to  accumulators,  they  hesng 
of  the  same  type  (Desmazures)  as  were  used  in  the  French  fiubmarine 
torpedoboat  Oymnote^  and  which' were  described  in  General  Infcymui' 
tion,  Series  Ko.  YIIL  Especially  interesting  in  this  arrangement  m 
the  facility  given  for  training  both  in  direction  and  elevation  at  the 
same  time,  oh  it  is  obvious  that  the  work  of  laying  the  gun  can  be  car- 
ried out  far  more  promptly  and  the  rapidity  of  flre  can  be  thus  largely 
increased.  One  man  trains  or  elevates  with  his  left  hand  and  fires  witb 
his  right. 

During  the  past  year  the  Ordnance  Bureau  of  our  S'avy  Department 
have  successfully  ax)plied  a  Crocker- Wheeler  electric  motor  to  the  firiof 
of  a  Gatling  gun.  The  advantage  of  having  the  same  man  sight  and 
control  the  firing  of  the  gun  is  obvious. 

Two  arrangements  are  worthy  of  notice  that  have  been  utilized  by 
Lieutenant  Fiske  for  the  working  of  guns  both  in  elevation  and  is 
training.  In  the  first  arrangement  the  gun  is  controlled  by  two  motoTs, 
G  and  D  (Fig.  17),  one  for  raising  and  lowering  the  breech,  the  other 
for  training,  both  being  accomplished  by  the  same  lever,  E,  with  a 
spherical  joint,  M,  and  guided  by  two  crossed  grooves,  u  and  u.'  Wh^ 
we  raise  or  lower  the  lever  E  (Pig.  18)  the  groove  in  u  allows  the 
ratchet  S  to  turn  the  commutator  in  a  direction  so  that  the  motor  G 
raises  or  lowers  the  gun.  This  rotation  of  the  motor  restores  of  itself 
the  commutator,  the  ratchet  S,  and  lever  E  to  their  neutral  original 
positions  in  such  a  manner  that  the  gun  stops  of  itself  after  having 
pivoted  to  an  angle  proportionate  to  that  of  the  movement  of  the 
lever. 

At  the  same  time,  when  the  lever  E  is  displaced  to  the  right  or  left  it 
works  in  the  groove  of  n  and  controls  by  the  ratchet  S'  the  commutator 
of  the  dynamo  D. 

Fig.  19  shows  a  modification,  permitting  of  executing  all  the  move- 
ments of  pointing  by  means  of  a  single  dynamo,  F.  The  screw  b  raises 
or  lowers  the  breech  of  the  gun  as  the  lever  E  rises  or  falls,  by  P  and 
O,  and  the  wheel  G  makes  the  gun  turn  in  the  direction  following  it 
according  as  the  lever  is  lowered  or  raised  by  u  u'  and  B  R.' 

A  description  of  the  two  motors  applied  to  one  of  the  8-inch  gung 
of  the  Chicago  (one  for  training  and  the  other  for  elevating),  as  well  as  the 
motor  for  the  ammunition  hoist  of  the  Atlunta,  will  be  found  in  an  arti- 
cle by  the  writer  in  the  Electrical  World  of  February  7, 1891. 

The  tendency  of  late  to  adopt  electrical  in  place  of  hydraulic  power 
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tfor  working  gnns  is  shown  ia  the  equipmettt  of  the  Captain  Prat,  one  of 
tbe  Chilean  ironclads  recently  bailt  by  the  Forges  et  Chautiers  de  la 
Mediterran^e.  In  this  ship  not  only  the  rapid-fire-gnns  bnt  the  main 
battery  are  worked  by  electric  power.  The  four  24-centimetre  guns  are 
installed  in  barbette  turrets ;  these  guns  are  worked  by  hand  or  electric- 
ity*  The  12-centinietre  guns,  eight  in  number,  are  rapid-fire; 'they 
are  mounted  on  special  carriages,  which  can  be  manoeuvred  by  hand  or 
by  electricity  with  great  rapidity  and  precision.  In  tiiis  ship  electric 
motors  are  also  atitized  for  hoisting  ammunition  to  the  tops  and  for  the 
ammunition  hoists  that  supply  the  24-centimetre  guns.  The  tendency 
is  to  utilize  electricity  also  for  the  firing  of  all  guns,  as  by  this  meau» 
the  actual  firing  is  more  nearly  instantaneous  with  the  desired  moment. 
As  an  example,  the  47-inch  Armstrong  rapid-fire  guns  now  fitted  to  the 
anxiliary  battery  of  the  Trafalgar  are  fired  by  electricity,  the  mecha- 
nism for  that  purpose  being  simple  and  ingenious.  In  the  base  of  the 
cartridge  case  is  screwed  an  electric  primer,  against  which  an  insulated 
Kteel  pin,  carried  in  the  axis  of  the  breech-block,  presses.  This  pin  is 
in  commnnication  with  the  electric  wires,  which  carry  the  current  to 
fire  the  primer  only  when  the  breech-block  is  closed  and  secured  by 
turning  the  lever  downwards  against  the  rear  of  the  block.  The  cir- 
cuit is  closed  and  the  charge  fired  by  pulling  the  trigger  of  a  pistol 
handle,  arranged  in  a  convenient  position  close  to  the  sights.  In  case 
of  failure  of  the  electric  firing  gear,  each  gun  is  also  fitted  with  an  in- 
dependent percnssion  lock. 

Electric  motors  for  driving  ventilating  fans,  are  used  in  onr  service 
and  also  abroad. 

In  the  French  Navy  electric  drills  are  a  part  of  the  equipment  of  ves- 
sels, and  on  board  the  Formidable  they  have  been  of  great  value.  The 
opinion  is  held  in  France  that  the  adaptation  of  electric  motors  to 
pumps,  hoists,  and  winches,  is  only  a  question  of  time,  and  that  little 
by  little  we  shall  see  the  complicated,  inefficient,  and  cumbersome  hy- 
draulic and  steam  pipes  disappear  from  battle  ships. 

Some  trials  were  had  at  Portsmouth,  England,  on  February  10, 1891, 
of  a  6-inch  rapid-fire  gun.  Electric  firing  was  used  throughout  the 
trials,  and  not  a  single  misfire  occurred  in  the  100  rounds.  There  was 
tried  on  this  occasion  for  the  first  time  a  special  arrangement  for  test- 
ing the  electric  firing  circuit  and  primer.  This  was  done  by  means  of 
an  instrument  which  is  fitted  on  the  electric  firing  pistol,  and  gives  forth 
a  ringing  sonnd  whenever  the  circuit  is  complete.  This  l&formation 
would  be  conveyed  at  once  to  the  firing  gunner  if  everything  is  correct 
before  he  attempts  to  fire.  The  instrument  also  provides  a  means  of 
warning  whenever  the  gun  is  loaded,  and  thus  is  dangerous  to  approach 
within  the  limit  of  range  or  recoil.  The  very  exhaustive  trial  of  firing 
the  100  rounds  in  rapid  succession  proved  that  the  little  instrument  did 
its  work  thoroughly,  without  being  in  the  least  disturbed  by  the  shocks. 
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SECONDARY  BATTEBIKH. 

It  is  anderstood  that  accumalators  or  storage  batteries  now  form  a 
regular  part  of  the  equipment  of  many  of  the  vessels  of  the  English 
navy^  they  being  used  to  supply  the  eztr^  power  necessary  for  work- 
ing the  electric  gear  of  the  guns  when  the  dynamos  are  otherwise 
already  working  np  to  their  full  load  or  nearly  so.  It  is  presumed  tbey 
will  also  be  nsed.  for  the  gun-firing  circuits,  and  for  such  other  work  as 
is  at  present  being  done  on  board  ship  by  primary  batteries.  The 
writer  has  fouod  no  evidence  of  any  marked  improvement  during  the 
past  year  as  regards  the  weight  of  storage  cells  generally  for  a  giveo 
tsapacity. 

GOMMUKICATIOir. 

The  subject  of  an  efficient  and  rapid  transmission  of  signals  has  en- 
gaged the  attention  of  the  Department  for  some  time  past,  and  nothing 
is  of  more  importance  in  the  development  of  our  new  ^avy  than  an 
efficient  signal  service.  The  incandescent  electric  light  seems  well 
adapted  for  the  transmission  of  night  signals  over  moderate  distances, 
so  much  so  that  signaling  at  night  bids  fair  to  be  accomplished  more 
rapidly  than  by  day.  After  investigating  the  different  systems  abroad 
in  which  electricity  is  used  the  system  of  Captain  Ardois  seemed  to 
commend  itself,  and  six  sets  were  purchased  from  the  manaiiactarers, 
Sautter-Harl6  &  Cie.,  for  use  in  the  squadron  of  evolution. 

ABBOIS  SYSTEM. 

Captain  Ardois's  system  is  very  simple  and  admits  of  rapid  working 
Its  characteristic  feature  consists  in  having  all  the  indications  of  the 
signals  inscribed  on  the  apparatus  itself,  on  a  dial  plate ;  the  constrnc- 
tion  being  such  that  it  suffices,  in  order  to  make  a  signal,  to  bring  the 
pointer  of  the  manipulator  opposite  to  the  indication  of  the  signal  to  be 
made. 

The  apparatus  complete  is  composed  of— 

(1)  Lanterns,  containing  lamps. 

(2)  A  multiple  cable. 

(3)  A  key-board. 

This  system  has  been  mstalled  on  board  the  PelayOj  a  first-class 
cruiser  in  the  Spanish  navy.  The  apparatus  now  being  tried  in  the 
evolutionary  squadron  is  similar  to  that  on  board  the  Felayo^  or  nearly 
so,  the  dial  of  the  key-board  being  specially  marked  to  meet  oar  re- 
quirements. 

Lanterns. — The  number  of  lanterns  employed  is  five.  These  lanterns 
each  contain  two  lenses  (Fig.  20),  one  red  and  one  white,  one  above  the 
other,  each  provided  with  a  32-c.  p.  80- volt  lamp  placed  in  the  focus.  The 
carbon  filament  has  three  loops,  and  the  light  is  concentrated  in  a  small 
bulb.  By  varying  the  number  and  order  of  the  illuminated  lanterns 
we  can  make  62  different  displays,  distinctly  visible  at  a  considerable 
distance. 
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The  spiral  lamp  sockets  have  a  play  of  nearly  2  inches,  which  ren- 
ders it  possible  to  ac^jast  any  ordinary  lamp  in  the  focus  of  the  lens 
lantern.  The  report  of  their  behavior  shows  that  the  lamps  and  their 
Gonnections  have  stood  np  to  the  present  time  4  months^  ezposnre  to 
all  weathers  without  injury  and  without  giving  the  slightest  difficulty. 
The  diminution  of  relative  brilliancy  in  the  red  lanterns  is  scarcely  no- 
ticeable except  at  considerable  distances. 

CoTiductorg. — ^The  cable  contains  eleven  insulated  copper  wires,  of 
which  one  is  nsed  for  a  common  return  for  the  ten  lamps,  and  which 
form  altogether  s^  single  cable,  establishing  communication  between  the 
lamps  and  the  manipulator. 

The  arrangement  for  suspending  the  lanterns  is  as  follows  (Fig.  21) : 
A  monkey  gaff  is  placed  as  high  up  on  the  topgallant  mast  as  it  can 
be  carried  and  the  lanterns  are  suspended  by  a  special  backstay  from 
the  outer  end,  so  as  to  avoid  bringing  the  upper  light  too  near  the  mast 
Each  lantern  is  supported  by  a  short  arm  permanently  secured  to  the 
cable.  After  the  cable  carrying  the  lanterns  is  triced  up,  it  is  seized  to 
the  backstay  at  each  suspension  arm.  The  conductors  run  direct  from 
the  keyboard  to  the  lanterns,  and  are  covered  in  together  so  as  to  make 
one  cable  until  the  lanterns  are  reached,whereeach  one  of  the  ten  wires  is 
left  out  and  connected  to  its  proper  lamp,  a  branch  from  each  lamp 
being  spliced  into  the  common  return.  Thus  there  are  4  wires  leading 
into  each  lantern. 

The  lanterns  being  placed  about  12  feet  apart,  the  smallest  vessel  of 
the  squadron  will  permit  of  all  the  lights  being  clear  of  obstructions 
and  the  space  is  ample  to  avoid  blending  and  confusion  at  distances 
within  the  power  of  the  lights. 

Keyboard. — ^The  keyboard  (Fig.  23),which  constitutes  the  most  original 
part  of  the  systeih,  is  inclosed  in  a  box  and  is  supposed  to  be  water- 
tight, but  experience  shows  that  it  should  not  be  unnecessarily  exposed 
to  the  weather.  The  keyboard  consists  essentially  of  a  circular  plate, 
dy  upon  which  are  engraved  in  a  circle  all  the  combinations  that  can  be 
made  with  the  lanterns  employed.  The  marking  of  the  index  plate  is 
shown  in  Fig.  22.  Each  combination  occupies  a  distinct  sector ;  it  is 
designated  by  white  or  red  dots,  reproducing  exactly  the  order  and  pro- 
portions of  the  colors  of  the  corresponding  signal  and  it  is  marked  with 
a  letter,  a  number,  a  compass  course,  or  a  convenient  phrase.  The  plate 
d  (Fig.  23)  covers  a  set  of  annular  disks,  G,  in  number  equal  to  that  of 
the  incandescent  lamps,  and  the  disks  are  placed  horizontally  like  the 
dial  plate.  The  disks  are  insulated  electrically  ftom  each  other  and  each 
connected  by  a  special  wire  to  the  corresponding  lamp ;  they  are  not 
exactly  circular,  but  present  projections  ^^L"  in  each  sector.  Inside 
the  dial  plate,  on  which  are  marked  the  sectors,  is  the  manipulator, 
consisting  of  a  brass  cover,  A,  which  revolves  about  a  vertical  axis, 
Q ;  this  cover,  A,  carries  a  spindle,  S,  which  revolves  with  it  without 
touching  the  disks.    In  the  body  of  the  spindle  are  chambers  with 
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spring  pistons,  H,  equal  in  number  to  the  disks,  and  wliich  make  con- 
tact with  the  latter,  but  only  in  the  sectors  where  the  disks  present 
projections  (bosses)..  The  cover  A  carrying  the  spindle  is  revolved  un- 
til the  pointer  is  exactly  opposite  the  sector  whose  display  is  fb  be  sig- 
naled.  Fig.  23  shows  the  spindle  S  and  crank  B  attached  to  its  upper 
end  in  such  position  that  the  pistons  make  contact  with  sucb  bosses  m 
are  presented. 

The  pin  h  fits  into  a  hole  in  the  spindle,  but  is  held  out  by  the  spring 
n.  Pressing  in  the  lever  Y  releases  the  catch,  or  lower  toe,  from  the 
notched  ring  Y  and  permits  the  manipulator  to  turn  iji  azimuth,  but  at 
the  same  time  it  presses  in  J}he  pin  &,  thus  preventing  the  handle  B 
from  being  turned  on  until  the  lever  Y  is  again  released  and  its  lower 
toe  X  allowed  to  re^t  in  one  of  the  slots  in  the  notched  ring  Y.  Hence 
the  lamps  can  not  be  lighted  until  the  manipulator  is  clamped  in  proper 
position  by  lever  Y ;  nor  can  the  manipulator  be  undamped  and  re- 
volved without  first  turning  ofi'  the  lights.  The  keyboard  is  located  in 
such  a  part  of  the  vessel  as  convenience  may  best  dictate. 

To  dismount  the  manipulator.  Bemove  the  pilot  lamp,  disconnect  the 
wires,  and  unscrew  the  lamp  socket.  Bemove  the  central  nut  which 
holds  down  the  central  movable  plate.  Turn  the  manipulator  until  the 
pointer  is  at  the  vacant  space  between  sectors  62  and  1.  Then,  grasp- 
ing the  handle,  lift  the  manipulator  carefully  out,  forking  it  gently,  if 
it  meets  obstructions,  until  it  is  clear. 

The  working  of  the  apparatus  is  simple.  The  current  coming  from 
the  source  enters  the  keyboard  by  way  of  the  axis  Q,  thence  into  the 
spindle  of  the  manipulator. 

As  soon  as  the  crank  (the  pointer  being  opposite  the  designated  sec* 
tor  and  the  safety  catch  engaged)  is  turned  through  90  degrees,  con- 
tacts are  established  with  the  disks  by  means  of  th*e  spring  pistons, 
and  the  corresponding  lamps  are  lighted,  there  being  no  break  in 
the  return  cin^uit,  the  current  returning  from  the  lamps  passing 
through,  but  insulated  from  the  keyboard.  Of  the  62  combinations 
on  the  dial  plate,  four  (59,  60,  61,  62)  are  used  as  keys.  A  code  of 
signals  is  formed  comprising  as  many  chapters  as  there  are  combina- 
tions, the  four  keys  indicating  the  changes  of  the  titles  of  these  chap- 
ters. We  will  have  then  58  chapters  each  containing  58  signals ;  in 
other  words,  after  making  the  key  signals,  we  can,  with  but  two  dis- 
plays, make  3,364  distinct  signals,  altogether  13,456  signals.  Eighteen 
of  the  62  combinations  are  used  as  indicative  or  introductory  signals  to 
determine  the  reading  of  the  displays  which  follow  or  precede,  also 
"danger,'^  ^< position, "  and  ** execution, '^  with  four  left  vacant  The 
sectors  of  the  remaining  40  numbers  are  divided  into  two  concentric 
divisions,  the  inner  of  which  is  marked  with  the  letters  of  the  alpha- 
bet, also  '^tion,"  'Mug,"  and  the  Arabic  numerals;  and  the  outer 
divisions  with  the  32  compass  points,  also  <<  ^  stbd, "  ^  port,  i  stbd, 
"  yes,^^  and  "  no.^' 
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The  code  to  be  used  with  this  system  would  be  divided  into  four 
parts,  one  under  each  key,  and  each  part  into  58  chapters,  thus : 

ri-1 

1-2 
Key  I,  Chapter  I,  woald  inolade  signals • <  1-3 

I  to 

Vl-68 

{37-1 
37—2 
to 
37-58 
And  the  others  in  a  similar  manner. 

The  experience  of  our  signal  officers  is  that  the  chief  use  of  such  a 
code  would  be  probably  for  a  telegraphic  dictionary,  as  it  would  hardly 
be  the  best  form  for  a  general  signal  book,  which  should  be  for  both 
iiight  atkd  day  use,  and  62  elements  would  not  be  practicable  for  flag 
signaling.  The  Telegraphic  Dictionary  in  it§  present  form  could  have 
an  additional  column  for  night  signals  and  rapidity  of  transmission 
be  thereby  greatly  increased. 

For  a  form  of  general  signal  book  suitable  to  this  system  of  night 
signaling  and  which  offers  a  day  code  much  superior  to  the  one  now 
in  use,  the  form  of  the  international  code  is  recommended  and  the 
adoption  of  international  flags,  which  have  the  required  number  for 
quick  work  and  are  much  more  distinguishable  than  ours. 

The  Ardois  system  has  been  given  a  thorough  test  in  the  squadron 
of  evolution  and  the  results  may  be  summed  up  as  follows :  The  system 
meets  all  reasonable  expectations.  It  does  not  compete  with  Very's 
signals  and  lays  no  claim  to  value  for  long  distances,  but  in  its  special 
field — that  of  squadron-signaling — it  would  appear  to  have  no  rival  in 
certainty  and  security.  The  range  may  safely  be  given  as  2  miles  and 
in  good  weather  3  miles.  Within  the  limits  of  a  squadron  in  formation 
it  is  read  in  any  weather  without  the  aid  of  glasses.  A  very  important 
feature  of  the  system  is  the  fact  that  each  display  signaled  is  answered 
by  a  repetition  of  that  display.  The  importance  of  this  in  tactical 
signals  can  not  be  too  strongly  urged.  When  a  signal  is  finished  and 
the  display  ^^  Action  "  is  made,  it  is  known  positively  that  the  signal 
has  been  correctly  received.  This  certainty  is  not  attained  by  any 
system  of  signaling,  either  night  or  day,  when  a  simple  answering 
light  or  pennant  is  shown.  The  principal  disadvantage  of  the  system 
is  that  the  permanent  installation  of  the  lights  causes  them  to  be 
masked  by  masts,  rigging,  etc.,  on  certain  bearings. 

This  objection  .is  felt  more  at  anchor  than  under  way  and  is  much 
more  noticeable  in  a  ship  like  the  OhiocLgo  or  Boston  than  it  would  be 
in  a  mastless  ship.  The  difficulty  in  squadron  under  way  is  not  a  serious 
one,  as  a  ship  can  show  her  signals  by  a  slight  change  of  course.  It  is 
also  diminished  by  the  fact  that,  each  answer  being  a  repetition  of  the 
signal,  a  ship  from  which  the  flag-ship's  lights  are  masked  can  take  the 
signal  from  one  of  the  receiving  vessels.  The  keyboards  are  simple 
and  strong.    A  few  minor  defects  in  workmanship  were  noticed,  but 


222     ■  ELECTBICITY   OS  SHIPBOAED. 

tbese,  both  mechanical  and  electrical,  can  be  easily  remec 
value  of  the  signals  to  the  squadron  of  eroLotion  can  t>e  me 
the  loss  which  would  be  felt  if  they  were  takea  away.  The 
can  be  matiaeaTTed  by  them  as  easily  at  oight  as  in  the  day 
a  dark  rainy  night  off  Pensaools,  when  torches  would  havt 
tiugaished,  and  any  Morse  code  BignaIing,slow  aod  onoertain,  1 
ron  was  gotten  ander  way  and  formed;  diatance,  speed,  and  a 
given  with  all  the  ease  and  rapidity  which  usually  attend  th 
cumstauoes  in  daylight.  Several  emergency  signals  can  be  n 
requiring  bat  a  single  display.  Admiral  Walker  concludes 
ou  this  system  by  saying  that  the  signals  are  a  great  convei 
a  great  safegaaid.  They  arealwaya  ready  for  use  and  their  i 
ployment  may  avoid  a  collision  or  warn  a  vessel  against  gol 

For  long-distance  signaling  at  night  Yery's  system  is  stiU  ii 
The  experience  of  the  squadron  of  evolution  and  other  vi 
fully  demonstrated  this  fact.  In  the  English  navy,  the  s 
which  has  long  formed  a  part  of  their  signal  outfits,  is  us 
night,  beiug  illuminated  by  the  aid  of  a  reflector  and  a  few 
cent  lamps. 

Should  any  vessels  that  are  not  already  provided  withlighti 

reqaire  the  Ardois  system,  a  small  band  dynamo  would  e   ..^ 

necessary  energy  for  the  signal  lamps,  the  latter  being  in  this  case  of 
low  voltage. 

Of  late  years  there  has  been  a  tendency  to  utilize  the  telephone  as  a 
part  of  the  electrical  outfit  of  ships.  Becent  experiments  in  the  North 
Atlantic  squadron  have  resnlted  in  recommending  it  to  replace  the  voice 
tabes  now  in  use  as  a  means  of  interior  communication,  and  this  being 
the  case,  Its  advantages  over  voice  tubes  are  apparent  It  has  already 
been  adopted  for  this  purpose  to' some  extent  in  theFrench  navy;  though, 
in  the  English  navy,  voice  tubes  are  still  used  for  all  means  of  interior 
communication,  in  connection  with  electric  call  bells,  as  has  been  oar 
custom. 

The  Soci^t^G^o^raledesT^l^phonesiuFrancehaveerecteda consider- 
able number  of  installations  on  board  ship  to  enable  communication  to  be 
maintained  between  the  various  parts  with  greater  facility  than  by  the 
use  of  speaking  tubes.  Among  the  more  important  ships  fitted  are  the 
ironclads  D^astation,  Redoubtable,  Admiral  Ihiperr^  Courbet,  Admiral 
Baudin,  the  cruiser  Cedlle,  torpedo  cruiser  S/ax,  and  the  Spanish  iron- 
clad Pelayo.  Id  these,  all  the  circuits  radiate  &om  the  conning  tower. 
Care  has  been  taken  to  make  every  part  as  strong  as  possible  and  to 
avoid  all  chances  of  breakdown.  To  this  end  the  conductors  are  made 
of  copper  ribbon  and  efficiently  insulated.  In  those  cases  in  which  an 
officer  or  a  man  has  two  lines  through  which  he  can  speak,  each  line  is 
provided  with  its  own  apparatus  complete  for  sending  and  reoeiviug, 
and  no  attempt  is  made  to  make  one  apparatus  serve  for  both  lines. 
The  telephone  apparatus  consists  of  "Berthon"  microphone  transmit- 
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tersand  ^^Ader"  receivers.  Experiments  oa  board  the  Devastation 
proved  tbat  witli  this  apparatus  a  conversatioa  was  not  interrupted 
between  the  conning  tower  and  the  central  battery,  even  during 
the  firing  of  the  heavy  guns.  The  ^<  Berthon''  microphone  is  so  con- 
structed that  damp  has  no  influence  upon  it.  This  is  also  the  case  with 
the  ^^  Ader  ^  receiver,  the  coils  of  which  are  let  into  a  bituminous  block. 
On  board  the  Divastationj  an  apparatus  has  been  used  after  having 
been  immersed  in  a  pailful  of  sea  water.  The  cells  employed  are  Le- 
clanche  Ager-Ager  cells  (dry).  The  call  bells  have  different  sounds, 
so  as  to  distinguish  them  from  one  another. 

As  the  telephone  is  useful  for  other  purposes  on  board  ship,  for  in- 
stance, establishing  communication  betwe^  ship  and  shore,  ship  and 
boat,  service  with  naval  brigade,  diving  apparatus,  etc.,  it  is  destined  in 
I'ature  to  form  a  regular  part  of  the  electrical  equipment  of  vessels. 
Some  improvemeuts  in  diving  apparatus  have  been  effected  by  M.  Al- 
bert Marcelhacy,  a  French  engineer*  Instead  of  the  heavy  electric 
hand  lamp  hitherto  used  by  divers,  he  affixes  a  light  but  powerful  glow 
lamp  on  the  top  of  the  helmet,  so  that  the  diver's  hands  are  both  at  all 
times  free  for  work.  These  improvements  have  been  adopted  in  the 
Prench  navy. 

The  writer  is  not  aware  of  any  further  experiments  towards  utiliziug  the 
search-light  beam  for  long-distance  signaling  more  recent  than  those 
mentioned  in  Oeneral  Information  Series,  No.  YU.  Bell  and  alarm  cir- 
cuits, operated  by  primary  batteries,  are  a  part  of  the  electrical  equip- 
ment of  our  new  vessels,  for  signaling  from  the  water  bottoms  and  coal- 
bunkers,  for  closing  of  water-tight  doors^  night  quarters,  etc.  Much  re- 
mains to  be  done,  however,  towards  developing  apparatus  for  commuui- 
cation.  For  instance,  communication  between  vessels  in  a  fog  or  at 
night  without  the  display  of  lights  \  signal  for  closing  water-tight  doors, 
the  present  arrangement  of  shrieking  whistle  being  unsatisfactory ;  an 
arrangement  for  showing  instantly  and  continuously  and  in  any  desired 
part  of  the  vessel  the  exact  number  of  revolutions  per  minute  being 
made  by  each  engine  at  that  instant,  an  arrangement  of  this  sort  being 
especially  necessary  in  squadron  tactics.  The  Department  expects  soon 
to  install  in  the  new  vessels  a  satisfactory  system  of  electrical  engine- 
room  and  steering  telegraphs,  as  well  as  revolution  and  helm  indicators. 
An  electric  telegraph,  for  transmitting  the  range  from  the  conning 
tower  to  the  gun  divisions,  has  been  installed  by  the  Kavy  Department 
daring  the  past  year  on  board  the  Yorktown,  As  our  Navy  is  not  yet 
provided  with  an  automobile  torpedo,  no  signal  circuits  are  as  yet 
necessary  from  the  conning  tower  to  the  torpedo  tubes. 

MISCELLANEOUS  APPLICATIONS. 

Oranvill^g  electric  log.-^One  of  these  logs,  which  are  made  by  Elliott 
Brothers,  has  been  installed  on  board  the  OronteSj  and  it  is  also  in  use 
in  the  Argentine  navy.    Although  essentially  an  electric  log  it  contains 
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no  battery ;  the  log  atid  the  iron  hall  of  the  ship  are  the  two  electrote 
and  the  sea  water  is. the  exciting  liqaid.  It  is  of  very  simple* coustnK- 
tion  and  has  only  two  moving  .parts — a  revolving  head  and  a  small  a- 
ternal  wo;*m  wheel.  The  head  is  connected  with  the  worm-wheel  gear- 
ing, and  every  sixth  revolution  of  the  former  is  communicated  by  means 
of  a  spring  contact  through  the  towline  to  an  indicator  placed  on  the 
ship.  The  indicator  consists  of  a  small  metal  circular  box,  with  tlie 
necessary  internal  mechanism  and  ext-ernal  dials  and  pointers.  The 
apparatus  has  shown  itself  to  be  an  efficient  means  of  accurately  indi- 
cating, at  any  part  of  the  ship  where  an  indicator  *iB  located,  the  (otai 
distance  run  and  the  speed. 

No  electric  welders  have  yet  been  introduced  on  board  any  men«cl- 
war.  The  ^'FiskeKange  Finder"  has  been  installed  in  the  Ckiea§^ 
and  Baltimore^  and  is  now  being  tested  by  foreign  naval  authorities. 

In  conclusion,  the  writer  would  call  the  attention  of  the  naval  aerr* 
ice  to  the  steadily  increasing  demand  for  electric  motors  on  board  ship, 
the  many  well-known  advantages  of  which  are  causing  them  to  be  pre- 
ferred to  the  numerous  small  steam-engine  s  now  in  use;  to  the  promiaiBg 
field  for  the  storage  battery ;  to  the  present  demands  for  incaudesoeiit 
lighting,  so  conducive  to  health  and  comfort,  and  which  is  not  only  a 
saving  in  attendance,  but,  above  all,  allows  us  to  work  in  otherwiae 
inaccessible  parts  of  the  ship  at  night  as  well  as  by  day ;  and  lastlj, 
but  more  important  than  all  the  Others,  to  the  development  of  Uw 
*<  search  lights,"  which  are  not  only  necessities  as  weapons  of  defense 
and  offense,  but,  as  recently  shown  at  Gibraltar  at  the  sinkings  of  tiie 
Utopia^  are  frequently  instrumental  in  saving  life. 

Note. — In  the  preparation  of  the  above  article  the  resources  of  the 
library  and  current  periodicals  have  been  utilized;  and  the  thanks  of 
the  writer  are  due  to  the  Naval  Inspector  of  Electric  Lighting  and  the 
Chief  Intelligence  Officer  for  access  to  the  records. 


V. 


THE  NAVAL  MANCEUVRES  OF  1890. 


By  Lieat.  Ch^rlbs  C.  Rogebs,  U.  S.  Navy. 


In  the  preparation  of  this  narrative^  official  reports  have  been  utilized 
when  available^  but  much  of  it  is  based  upon  press  dispatches.  In  the 
main  it  is  perhaps  correct,  but  the  uncertainty  of  the  latter  source  should 
be  remembered. 

In  the  account  of  the  English  manoBuvres  reference  has  been  made  to 
a  parliamentary  return  entitled  ^'  The  Partial  Mobilization  of  the  Fleet 
and  the  Manceuvres  of  1890,''  which  lacks  details  or  mention  of  results. 

ENGLAND. 
The  principal  object  of  the  mauoBuvrcs  was- 


To  ascertain  under  what  conditions  a  hostile  fleet  could  maintain 
itself  on  an  important  trade  route  and  interrupt  the  traffic,  always  en- 
deavoring to  avoid  a  general  engagement ;  also  under  what  conditions 
a  slightly  superior  British  fleet  could  successfully  manoeuvre  to  bring 
the  hostile  force  to  action  and  compel  it  to  return  to  port. 

The  subsidiary  objects  were — 

To  obtain  information  as  to  the  most  advantageous  methods  of  em- 
ploying a  considerable  body  of  scouting  cruisers  on  both  sides. 

To  ascertain  the  measures  which  a  reserve  fleet,  chiefly  composed  of 
ooast-defense  vessels,  whilst  operating  from  a  strategic  point  in  the 
English  Ohannel,  should  take  to  contribute  to  the  support  of  the  main 
fleet  and  to  protect  itself  against  torpedo-boat  attack. 

To  ascertain  what  form  the  tactics  of  torpedo-boats  operating  from  a 
distant  base  should  assume. 

QENEBJLL  n>EA. 

The  following  General  Idea  was  adopted : 

Hostilities  being  imminent,  the  cruisers  on  both  sides  may  put  to  sea 
to  watch  the  movements  of  the  opposite  side  and  report  proceedings. 

1538— No.  X 15 
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Immediately  on  the  declaratiou  of  war  the  Hostile  fleet  pata  to 
aiul  takes  up  the  positiou  which  its  commander  may  comiider 
suitable  on  the  trade  route  which  enters  the  English  Channel  from  tej 
westward.    The  limits  of  this  route  are  colored  on  the  chart. 

Twenty-four  hours  after  the  enemy's  departure  from  port  the  BriU 
fleet  proceeds  to  look  for  him,  in  order  to  engage  him  or  compd  him 
return  into  harbor. 

So  long  as  the  Hostile  fleet  maintains  its  position  on  the  trade 
all  the  seaborne  trade  of  the  other  side  that  continues  to  follow t 
route  is  at  its  mercy;  consequently  simulated  attacks  on  commerce  v^l 
for  the  purpose  of  the  manobuvres,  be  unnecessary;  the  employmest 
cruisers  will  therefore  be  devoted  to  scouting  and  dispatch  services. 

The  Hostile  fleet  may  resort  to  Berehaven  and  the  Shannon,  wi 
will  be  assumed  to  be  isolated  from  the  rest  of  Ireland,  and  to  which 
intelligence  will  be  supplied  from  the  other  parts  of  the  United 
dom. 

The  British  fleet  may  resort  to  any  port  in  the  United  Kingdom 
lying  between  Carnsore  Point  and  Gape  Clear,  or  between  the  lai 
and  Achill  Head. 

Berehaven  and  the  Shannon  are  to  be  considered  secure  against  lui 
attack. 

Full  value  is  to  be  given  to  the  existing  defenses  at  all  ports  to  w 
the  British  forces  may  resort. 

The  ships,  colliers,  etc.,  in  all  the  above  ports  will  be  ox>en  to  to: 
boat  attack  unless  protected  by  defeuses  especially  arranged. 

When  hostilities  become  imminent  the  Reserve  fleet  will  move  to  Po^ 
land,  and  will  there  secure  itself  against  torpedo-boat  attack,  at  tb 
same  time  keeping  constantly  in  readiness  to  put  to  sea  at  the  shortest 
notice. 

A  division  of  hostile  torpedo-boats,  with  an  escorting  cruiser,  vl 
assemble  at  Alderney  and  use  that  as  a  base  of  operations  against  tfai 
Keserve  fleet,  or  any  ships  of  the  British  fleet  that  may  navigate  m 
English  Channel. 

Portland  is  to  be  considered  secure  against  attack.  Full  value  ai» 
be  given  to  the  existing  defenses  at  Alderney. 

The  ships,  colliers,  etc.,  in  them  will  be  open  to  torpedo-boat  attBci 

As  the  naval  forces  on  either  side  are  assumed  to  be  nearly  eqii4 
attacks  on  fortified  ports  are  not  admissible,  and  are  not  to  be  made. 

As  the  attacks  on  unfortifled  coast  towns  would  not  affect  the  genen^ 
result  of  a  war  under  the  assumed  conditions,  such  attacks  are.  not  a4> 
missible  and  are  not  to  be  made. 

»'TROm  ITOBY  CBUIKES. 

The  British  fleet  will  assemble  at  Portland. 
The  Hostile  fleet  will  assemble  at  Torbay. 
The  Beserve  fleet  will  assemble  in  the  Downs. 
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Mobilized  and  newly-commissioned  ships  are  to  proceed  direct  to  those 
mohorages  without  calling  at  Spithead. 

When  in  all  respects  ready  the  British  and  Hostile  fleets  are  to  go  to 
lea  for  a  period  which  may  be  extended  to  10  days  for  target  practice 
md  exercise  in  fleet  evolutions.  The  Eeserve  fleet  will  put  to  sea  for 
arget  practice  and  exercise  in  fleet  evolutions,  anchoring  and  weighing 
IS  tar  as  possible  daily,  and  will  finally  assemble  at  Portland  not  later 
lian  the  tenth  day. 

Each  First  Beserve  ship  is  to  carry  out  the  full  periodical  firing  at  a 
airget  as  due. 

Each  ship  that  has  been  mobilized  for  manoeuvres  is  to  fire  at  a  tar- 
get as  directed  by  the  regulations  specially  dealing  with  mobilized 
ships. 

The  target  practice  is  to  be  spread  over  at  least  two  days. 
•  All  other  ships  are  to  complete  the  quarterly  target  practice  due  in 
accordance  with  the  regulations. 

OPERATIONS. 

At  the  expiration  of  the  introductory  cruises  the  British  fleet  is  to 
pat  into  Plymouth,  the  Hostile  fleet  into  Berehaven,  and  the  Eeserve 
fleet  into  Portland.  The  torpedo  boats  not  already  there  will  proceed 
to  their  assigned  bases.  The  cruisers  are  to  be  sent  in  so  as  to  reach 
the  above  ports  in  time  to  be  completed  with  coal  before  the  fleets 
arrive.  All  ships  and  torpedo  boats  on  arrival  are  to  complete  with 
coal. 

On  the  arrival  of  the  main  fleets  in  port  the  following  message  will 
be  telegraphed  to  each : 

War  imminent    Cruisers  may  observe  probable  hostile  movements. 

On  receipt  of  this  message  the  Admiral  on  each  side  may  use  his  dis- 
cretion as  to  the  time  at  which  his  cruisers  should  start,  the  number 
that  should  go,  and  the  instructions  which  should  be  given  to  their 
captains. 

As  soon  as  the  battle  ships  are  ready  it  is  reported  by  telegram  to 
the  Admiralty.    A  telegram — 

HostUities  are  to  begin  at on  the ,  and  end  at on  the  .* 

will  be  sent,  when  the  Hostile  fleet  will  put  to  sea  to  carry  out  its  part 
of  the  scheme  of  operations. 

Twenty -four  hours  later  the  British  fleet  will  be  ordered  by  telegram 
to  look  for  and  drive  in  the  enemy. 

At  the  termination  of  the  manoeuvres,  the  Hostile  fleet  will  repair  to 
Torbay  and  the  British  fleet  to  Portland,  in  order  that  all  mobilized 
ships  and  torpedo  boats  belonging  to  the  three  fleets  may  be  inspected 
prior  to  dispersal  for  paying  off. 

Note. — ^During  the  manoeuvres  no  foreign  coast  is  to  be  approached 
within  5  miles. 

^ ■ — • • ^^i^m-mmm^^  .  -  ■  -  - " ~^ "^T 

*  The  second  date  tvill  be  10  days  later  than  the  £rst. 
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The  1890  manoeuvre  txade  roate  wiU  be  comprised  withiu  the 
iug  limits : 

(1)  On  the  south  coast  of  England : 
Between  that  coast  and  a  line  drawn  from  a  point  10  miles  (I 

south  of  the  Lizard  to  a  point  10  miles  (true)  south  of  the  Start,  tii< 
to  a  point  10  miles  (true)  sonth  of  St  Gatherine'Sy  thence  to  a  poiiis 
miles  (true)  south  of  Beachy  Head,  thence  to  a  point  10  miles  (1 
south  of  Dover. 

(2)  On  the  southwest  coast  of  England : 
Between  that  coast  and  a  line  drawn  from  a  point  10  miles  (tarae) 

of  the  Scilly  Islands  to  Garnsore  Point  in  Ireland. 

(3)  In  tlie  Atlan  tic  Ocean  between  lines :  * 

(a)  From  the  point  10  miles  (true)  west,  of  the  Scilly  Islands  tii 
point  110  miles  (true)  west  of  Ushant. 

(b)  From  the  last  mentioned  point  through  another  point  in4Lo 
latitude  and  20^  west  longitude. 

(0)  And  from  the  point  10  miles  (true)  south  of  the  Lizard 
another  point  in  37^  north  latitude  and  15^  30'  west  longitude. 

BVIiES  FOB  THE  GUIDANCE  OF  UXPIRES. 

There  will  be  a  Ohief  Umpire  and  two  Umpires  who  will  assemlii 
to  investigate  claims  in  concert  and  give  decisions  thereupon. 

(1)  The  decisions  of  the  umpires  are  to  be  final. 

(2)  Umpires  should  not  make  known  their  reasons  for  arriving  at 
decision. 

(3)  No  reference  is  to  be  made  to  the  Admiralty  before  arriving  at 
decision. 

(4)  The  decisions  of  umpires  are  to  be  published  to  the  squadrons 
communicated  to  the  Admiralty  as  soon  as  possible  after  they  ban 
been  arrived  at. 

(5)  Any  obvious  departure  from  what  would  be  possible  fn  war^ 
though  not  specifically  provided  for  in  the  rules — is  to  be  dealt  wU 
by  the  umpires  on  its  merits. 

NoTK. — Copies  of  these  rules  are  to  be-  issued  for  the  infonnati<md 
officers  engaged  in  the  manoBuvres. 

BULE8  AS  TO  BELATITE  STBEirGTU  OF  OPPOSHCG  F0BCE8,' 

(6)  Ships,  vessels,  etc.,  in  the  same  group,  for  the  purposes  of  tti 
manoeuvres,  to  be  considered  equal  to  one  another. 

(7)  The  groups  are  the  following : 
Group  (a).  Battle  ships. 

Group  (b).  Ooast-defense  armor  clads  and  first-class  cruisers. 
Group  (o).  Second-class  cruisers. 
Group  {d).  Third-class  cruisers. 


*  These  lines  are  not  limited  in  length  towards  the  south  and  waal^ 
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Group  (e).  Sloops,  g\xn  vesselSy  and  first-class  gunboats. 
Group  (/).  Other  gunboats. 

(8)  An  individual  in  any  group  of  ships  or  vessels  is  to  be  considered 
nperior  to  an  individual  in  any  other  group  placed  lower  in  the  list. 

(9)  An  individual  in  any  group  is  to  be  considered  as  of  two-thirds 
he  strength  of  an  individual  in  the  group  immediately  preceding;  and 
his  proportion  is  to  be  allowed  for  in  computing  the  relative  strength 
f  members  of  groups  farther  apart 

(10)  Members  of  groups  (d),  (e),  and  (/)  are  not  to  be  considered  of 
^y  account  against  members  of  group  (Ir). 

(11)  Members  of  groups  (a)  and  (/)  are  not  to  be  considered  of  any 
ooonnt  against  members  of  groups  (a)  and  {b). 

(12)  Members  of  group  (/)  are  not  to  be  considered  of  any  account 
igainst  members  of  groups  (a),  (6),  and  (c). 

I  (13)  Torpedo  boats  are  to  be  divided  in  two  groups,  viz : 
Oroap  (g).  Torpedo  boats  of  more  than  100  feet  in  length. 
Gioop  (h).  Other  torpedo  boats. 
(14)  Torpedo  boat  against  torpedo  boat ;  an  individual  in  group  (h) 

|l  to  be  considered  as  of  two- thirds  the  strength  of  an  individual  in 

IjRHip  (g). 

'  (15)  Squadrons  are  to  be  considered  equal^  unless  one  is  stronger  than 
B^  other  by  at  least  one-sixth. 

BUI.E8  FOB  KNGIGIK e. 

I 

(16)  Fire  is  not  to  be  opened  or  continued  at  a  greater  distance  than 
1,000  yards. 

(17)  No  ship  is  to  approach  within  5  cables  of  an  enemy's  ship. 

i  (18)  During  an  engagement,  each  ship  actually  engaged  and  within 

pe  regulated  distance  is  to  fire  a  gun  at  5-minute  intervals. 

'  (19)  In  order  that  an  engagement  between  squadrons  may  be  decisive, 

he  following  conditions  must  be  fulfilled : 

[  (a)  The  engagement  must  last  2  hours. 

(b)  One  force  must  be  superior  to  the  other. 

M  The  ships  of  the  superior  force  must  be  sufiSciently  in  hand  to 
lord  one  another  mutual  support. 

(i)  The  distance  of  4,000  yards  between  the  nearest  ships  of  both 
Ides  must  never  be  exceeded. 

(20)  After  a  decisive  engagement,  the  beaten  force  is  to  return  to  one 
fits  fortified  jiorts,  where  it  is  to  remain  48  hours  before  again  putting 
^aea. 

!  (21)  After  an  indecisive  engagement  of  not  less  than  2  hours'  dura* 
N)both  sides  are  to  return  to  one  of  their  own  ports,  from  which  they 
jtonot  to  put  to  sea  again  till  after  the  expiration  of  24  hours  from 
al. 

^)  Any  vessel  which  is  exposed  for  half  an  hour  to  an  obviously 
'ming  fire  from  ships  of  the  proper  groups  within  the  regulated 
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distance  is  to  return  to  port,  and  not  again  put  to  sea  till  afterii 
expiration  of  48  iiours  from  arrival. 

(23)  If  a  squadron  or  single  ship  at  anchor  in  a  port  unfortified,  al 
not  defended  by  unloaded  mines  actually  placed  in  position,  pennitii 
enemy,  of  even  slightly  inferior  force,  to  approach  within  2,000  yiil 
by  day  or  night,  the  squadron  or  single  vessel  so  anchored  is  tobeM 
sidered  to  have  been  disabled  and  incapable  of  taking  further  paiti 
the  manoeuvres  for  48  hours. 

(24)  If  a  squadron  or  single  vessel  approaching  a  hostile  foree  at« 
chor  for  the  purpose  of  ramming  the  latter  is  held  by  the  umpire  toli4 
been  disabled  by  mines,  such  squadron  or  single  vessel  is  to  retnnl 
port,  and  take  no  further  part  in  the  manoeuvres  for  48  honis  aSi 
arrival. 

(20)  Ships,  vessels,  etc,  put  out  of  action  are  to  hoist  in  the  oai 
conspicuous  position  an  ensign  as  a  weft. 

(26)  In  order  that  an  action  between  single  ships  may  bedecinrett 
following  conditions  must  be  fulfilled: 

(a)  The  action  must  last  one  hour^ 

(b)  One  side  must  be  superior  to  the  other. 

(c)  The  distance  of  4,000  yards  between  the  engaging  ships  nni 
never  be  exceeded. 

(27)  After  a  decisive  engagement  the  unsuccessful  ship  mnstgoiol 
one  of  the  ports  of  her  owli  side  for  24  hours. 

(28)  After  an  indecisive  action  between  single  ships,  lasting  one  boo 
each  side  is  to  go  into  one  of  its  ports  for  24  hours. 

(29)  All  engagements  are  to  be'considered  as  beginning  with  the  fiiiil 
of  the  first  gun  within  the  regulated  range. 

(30)  Colliers  passing  to  and  fro  between  the  port  of  loading  and  ft 
fortified  x>orts  specified  in  the  scheme  of  operations  will  not  he  IM^^ 
capture.  Under  all  other  circumstances,  if  insufficiently  escorted,  ^ 
will  be  liable  to  capture. 

BULKS  FOB  TOBPEDO  BOATS  AND  TOBPEDO  BOAT  ACTI058. 

(31)  Each  torpedo  boat  is  to  carry  two  torpedoes  fitted  with 
heads. 

(32)  No  torpedo  boat  is  to  fire  more  than  one  torpedo  at'a  time. 

(33)  No  torpedo  is  to  be  fired  at  a  greater  distance  than  500  ytfi 
from  the  craft  attacked. 

(34)  After  a  torpedo  boat  has  fired  a  torpedo  she  is  to  piQ^it  ap,tf' 
the  boat  and  crew  are  to  take  no  further  part  in  the  operations  IbrS 
hours. 

(35)  A  torpedo  boat  which  has  been  under  the  continuous  fire,  vbetli^ 
of  a  friend  or  an  enemy,  for  2  minutes  30  seconds,  within  2,000  yards,  is* 
be  put  out  of  action,  and  neither  she  nor  her  crew  are  to  take  any  fortM 
part  in  the  operations  for  48  hours. 
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(36)  A  vessel  actually  strack  by  a  torpedo  is  to  be  considered  tem- 
porarily disabled,  and  is  to  take  no  farther  part  in  the  operations  for 
48  hoars. 

(37)  If  a  superior  torpedo  boat  or  force  of  torpedo  boats  succeeds  in 
maintaining  for  15  minutes  a  position  within  400  yards  of  a  hostile 
torpedo  boat  or  force  of  torpedo  boats,  such  hostile  boat  or  force  is  to 
take  no  further  part  in  the  operations  for  48  hours. 

(38)  Ships  attacked  by  torpedo  boats  are  to  fire  blank  from  quick- 
firing  machine  guns  and  small  arms ',  but  are  not  to  use  any  heavier 
guns. 

(39)  Any  craft  temporarily  disabled  by  torpedo  -  boat  attack  is  to 
boiat  position  lights  at  night  during  the  time  that  she  is  precluded  from 
taking  part  in  the  operations. 

(40)  During  the  time  that  torpedo  boats  are  precluded  from  taking 
part  in  the  operations  they  are  to  keep  their  bow  and  steaming  lights 
alight  and  showing  at  night. 

MOBILIZATION. 

I 
I 

I  The  order  for  partial  mobilization  was  issued  on  the  21st  of  July.  On 
ctte  following  day  twenty-four  ships  of  various  classes  and  twenty-four 
'  tarpedo  boats  were  put  in  commission.  Nine  First  Beserve  and  three 
[fagsbips — all  the  twelve  being  armor-clads — had  their  crews  completed. 
On  the  26thf  4  days  after  commissioning,  thirty-three  of  the  above  thirty- 
itix  ships,  and  all  the  torpedo  boats,  had  reached  the  points  of  assem- 
:  t>Iy*  By  the  27th  of  July  the  whole  had  assembled,  t^nd,  with  the  Chan- 
^nel  sqnadron,  the  training  squadron,  and  a  few  other  vessels  previoasly 
in  eommission^  formed  a  total  of  fifty -six  ships  of  different  classes  and 
twenty-four  torpedo  boats.  The  united  crews  comprised  18,860  officers 
^•nd  men,  of  whom  7,442  belonged  to  the  ships  specially  commissioned, 
!i&d  1,499  were  absorbed  in  completing  the  complements  of  the  First  Be- 
'florve  ships. 

As  the  number  of  ships  in  commission  previous  to  mobilization  was 
Ittger  in  1890  than  in  1889,  less  difficulty  was  experienced  this  year  in 
Kl^»idly  manning  the  ships  in  the  Med  way.  But  as  it  was,  866  men  had 
p  be  transferred  from  Portsmouth  and  Devonport  to  Chatham.  The 
[Inceased  capacity  of  Chatham  dockyard  for  equipping  ships,  owing  to 
m  modem  extension,  has  outstripped  the  ordinarily  available  resources 
et  the  Sheemess  command  as  regards  personnel.  This  constitutes  an 
impediment  to  ef&cient  mobilization  which  will  have  to  be  encountered 
||lnring  the  continuance  of  present  conditions,  under  which  the  men, 
tq^edally  those  with  trained  ratings,  are  principally  to  be  found  within 
^tke  limits  of  two  commands,  whilst  the  ships  to  be  mobilized  are  in 
GRie  aggregate  number  of  engine-room  ratings  of  the  whole  fleet 
assembled  was  3,827,  and  there  weie  no  deficiencies ;  indeed,  a 
ttrtam  number  of  firemen,  second-class,  were  distributed  as  supernu- 
jlom  --^  amongst  the  ships  to  gain  sea  experience  during  the  manoeu- 
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vrcs.    The  deficiency  reported  in  signal  ratingfs,  viz,  11,  was  moretta 
covered  by  an  available  surplus  of  19  at  the  ports. 
The  ships  composing  the  forces  on  both  sides  are  as  follows: 


I.  The  British. 

A  FLKET. 

[Headqaartera,  Portland.] 

Vice- Admiral  Sir  Gkobok  Tbton,  K.  C.  B.,iii  command;  Bear<Admiral  S.  E.  TRACtx.fMoLk 
command. 


Ships. 


LonfTth. 


BATTLK  8II1PS: 

North  mil  borland  (flag) 

Anaon  (ting  of  second  in  command) 

Kodney 

Inflexible 

Invincible 

Triumph 

Black  Prince 

Hero 

AKMOKBD  COASTDKFEXAK  VK88RL: 

Uotepur , 

AnMOKKP  CKUISBItS: 

Naroiasoa 

Galatea 

Shannon 

PKOTBCTBD  CBUISBRfl: 

Thames 

liersay 

Medusa 

Mohawk 

Racc4>on 

PaRTIALLT  PBOTKCTRI)  CUUWEB: 

Baailigk 

Unpbotbctbd  CRUISKKA  : 

Inconstant 

Iris 

TOBPBUO  VB8BBIA: 

Speedwell 

Spider , 


Ft.  In. 


Guns. 

Tons. 

20 

10,780 

10 

10,600 

10 

10,300 

12 

11,880 

16 

6.010 

16 

6,040 

28 

0,210 

6 

6,200 

4 

4,010 

12 

5,600 

12 

5,600 

9 

5,390 

12 

4,050 

12 

4,050 

6 

2,800 

6 

1, 770 

6 

1,770 

8 

1,170 

16 

6,780 

13 

3,730 

2 

736 

1 

525 

H.  P. 


6,660 
11,600 
11.600 
8,010 
4.839 
3,659 
6,770 
6,000 


Sea 
Bp«e(L 


Cmfk 
incsL 


Knott. 
11.5 

16L8> 

13 

11.5 

11.6 

12.5 

10.8 

13.5 


3,060        10.5 


8,500 

! 

18.5) 

8,600 

18.5 

8,370 

« 

10.5 

5,700 

16.8 

6,000, 

16 

9,000 

20 

3,600 

15.8 

4,500 

•  15.6 

•♦ 

2,107 

13.9 

7,860 

14.3 

7,330 

16 

3,584 

19.4 

3,000 

17.3 

a 

m 
m 

m 
s 


4f 

« 

ss 
a 
ai 
la 
m 
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BESEBVE  OB  B  SQUADBOX. 
[Headqaarters,  the  Downs.] 
Commodore  PoWLETTin  command. 


Sbips. 

Length. 

Guns. 

T0D& 

H.  P. 

Sea 
speed. 

Com  pie- 
meut. 

ABMORED  COAaT-DRVENBB  VBSaBU: 

Cl'OlODfl.. ............ ..........  .......... 

Ft,    in. 

4 

4 
4 

2 
4 

4 

12 

6 

1 
1 

3.560 
3,560 
3,560 

4,010 
3,560 

4,870 

8,080 

6,400 

523 

650 

1,660 
1,670 
1,670 

2,870 
1,470 

3,200 

4,130 

2,260 

3,000 
2,700 

640 

660 

650 

670 

060 

700 

720 

MO 

1,540 

1,130 

1,130 

1,130 

KnoU. 
11 

11.1 
10.0 

12.1 
11.2 

12.2 

15.1 

1L7 

17.2 
17.8 

20 

20 

20 

20 

22 

20 

18.6 

20 

21.5 

22.6 

22.6 

22.6 

102 

^^f  »*»»»l»"  •....•...•..•....•.•....••.•■....• 

Gorcon  .................................. 

102 

^^"■R"""    ..........  ..........  .............. 

Heoate t 

m 

Coijrr-DKrBNBX  vEaasLS: 

Glatton 

101 

Hydra 

102 

Abmoud  cauisbk: 

BoUeiBle 

282 

ITHPHOnOTBD  CBU1BBB: 

Activo  OCoff). .................. .......... 

857 

TOBPBDO  DKPOT  YESSBL : 

Heola 

273 

TOBPKDO  VE8BXLB: 

Gnsahopper... ................... ....... 

68 

Kattlemake 

63 

Ko.65 

,  125    0 
125    0 
125    0 
125    4 
125    0 
125    0 
125    1 
128    8 
135    0 
130    0 
180    0 
130    0 

16 

16 

Ko.68 

16 

16 

No.  73 

16 

^'o.74 

16 

Ha  78 

16 

16 

KaSO 

21 

10 

Ka84 .• 

10 

No.  85.....^.- 

10 

FOB  SPECIAL  SBBYICE. 


Pbotkted  CBUTSBR: 
Calypso 


16 


2,770 


3,720 


ILO 


818 
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II.  The  Enemy. 

C  FLEET. 

[HMdqnarten,  Torbay.] 

Yice-Admind  Sir  Hichasl  Cdlir-Sbtmoub,  Bart,  in  oomnund;  BMr-Admlnl  F.O.  B.  BOBon 
■econd  in  command. 


Ship*. 


Battle  BHiPB: 

Camperdown  C/fo^) 

Minotaur  (flag  of  second  in  command) . 

Howe 

Gonqaeror 

IronDnke 

Andaclons 

Keptane , 

AJax 

▲RKOBSD  CBUISBRB: 

Aarora 

Immortality 

Northampton , 

PBOTKCTBD  CRUtSRUS: 

Carlew 

Arethnaa 

Forth , 

Modea , 

Serpent.. , 

Tartar 

Parti ALLT  protected  cruiser: 

Barroaa 

Torpedo  vessel: 

Sandfly , 

Armed  tug: 

Traveller , 

Torpedo  boats: 

No.  45 


No.  51. 
No.  82. 
No.  54. 
No.  55. 
No.  57. 
No.  58. 
No.  59. 
No.  81. 
No.  82. 
No.  80. 
No.  87. 


Length. 


Ft,    in. 


126 
125 
126 
125 
126 
126 
126 
126 
150 
130 
ISO 
180 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Guns. 

Tons. 

H.  P. 

Sea 

speed. 

KfuOi, 

10 

10,000 

11,60b 

16L8 

21 

10,690 

4,800 

14 

10 

10,800 

11,600 

10.8 

0 

0,200 

0.000 

18l5 

14 

0»010 

8.680 

10l6 

18 

0,010 

4,880 

18.6 

0 

0,310 

8»000 

12.8 

0 

8,000 

0,440 

11 

12 

6.000 

8,500 

ia5 

12 

5,000 

8,600 

18.5 

12 

7,030 

0,070 

ILS 

4 

•50 

1,600 

12 

10 

4,800 

6,600 

15 

12 

4,050 

6,700 

18 

0 

2,800 

9,000 

20 

0 

1,770 

4,500 

l&O 

0 

1,770 

8,500 

17.3 

0 

1,580 

8,110 

1&9 

1 

625 

3,000 

17.8 

2 

700 

1,210 

12,1 

090 
080 
720 
720 
000 
740 
720 
760 
1.830 

18.5 
18.6 

las 

18L5 
18.6 
18.5 
1&5 
18.5 
10 

1,180 

22.6 

1.180 

22.0 

1,130 

23 

DCBl 


FOR  SPECIAL  SEBVICS. 


Unprotected  cruiser: 
Kuby 


12 


2,120 


1,830 


12.3 


Vl. 
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UXFIBES. 

The  nmpires,  who  were  directed  to  assemble  in  London,  were  Admiral 
Sir  William  M.  Dowell,  K.  0.  B.,  Vice  Admiral  Sir  Frederick  W.  Rich- 
ards^K.  CB.^  and  Bear- Admiral  B.  O'B.  Fitz  Boy,  0.  B. 

coALnre. 

Steam  colliers  wers  assigned  to  each  of  the  fleets,  and  arrangements 
devised  to  represent  the  actual  conditions  of  war  as  far  as  possible  in 
peace  manoeuvres.  No  special  arrangements  were  made  for  testing  the 
coaling  of  ships  at  sea. 

The  eight  colliers  attached  to  the  British  fleet  carried  about  8,000  tons 
of  coal. 

PBEIilMUriBY  OPEBATIONS. 

The  main  British  fleet  assembled  at  Portland,  the  Beserve  squadron 
in  the  Downs,  and  the  Hostile  fleet  in  Torbay.  The  ships  then  put  to 
sea  for  target  practice  and  exercise  in  fleet  evolutions  for  a  period  of  10 
days.  At  the  expiration  of  these  introductory  cruises  the  A  fleet  was 
to  go  to  Plymouth,  the  Hostile  or  G  fleet  to  Berehaven,  and  the  Beserve 
or  B  squadron  to  Portland.  The  introductory  cruise  of  the  B  squadron 
finished  on  the  5th  August.  On  the  3d,  eight  of  the  cruisers,  of  the  A 
fleet  proceeded  to  Plymouth  -to  complete  with  coal  before  the  arrival  of 
the  main  fleet,  and  were  followed  by  the  Galatea  and  Narcissus  on  the 
4th.  On  the  morning  of  the  3d  the  cruiser  division  of  the  0  fleet,  in 
charge  of  Bear- Admiral  Bobinson,  in  the  battle  ship  Minotaur^  were 
sent  iuto  Berehaven.  On  the  5th,  Vice- Admiral  Sir  Michael  Seymour 
finally  anchored  at  Berehaven*  with  the  body  of  his  fleet.  Vice- Ad- 
miral Sir  Gteorge  Tryon  arrived  in  Plymouth  Sound  with  his  battle  ships 
on  the  7th. 

The  main  fleets  having  reached  their  base  ports,  the  following*  mes- 
sage was  telegraphed  from  the  Actmiralty :  '<  War  imminent.  Cruisers 
may  observe  probable  hostile  movements."  At  9  p.  m.  Commodore 
Powlett  sent  the  Rattlesrialce  of  the  B  squadron  from  Portland  to  recon- 
noitre Alderney  and  the  adjacent  islands,  with  a  view  of  counting  the 
enemy's  cruisers  and  torpedo  boats  that  might  be  at  anchor  in  that 
neighborhood.  Commander  H.  D.  Barry,  of  H.  M.  S.  CurleWj  the  hos- 
tile senior  officer  at  Alderney,  considering  that  the  Rattlesnake  was 
approaching  nearer  than  was  befitting  a  state  of  imminent  belligerency, 
fired  on  her  and  claimed  to  have  sunk  her ;  but  the  claim  was  disal- 
lowed. The  scouting  operations  of  the  A  fleet  began  at  11  p.  m.  on  the 
7th  August  by  the  dispatch  of  a  squadron  of  three  cruisers  to  Pem 
broke. 

On  the  8th  the  battle  ships  on  both  sides  were  reported  ready,  when 
this  telegram  was  sent  from  the  Admiralty:  ^'  Hostilities  are  to  begin 
at  ^  p.  m.  on  the  8th  August,  and  will  end  at  5  p.  m.  on  the  18th  August." 

*  The  C  fleet  had  anchored  there  also  on  the  4th,  bat  had  got  under  way  again. 
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POSITIONS  OF  THK  OPPOSIKO  FOBCES  AT  THE  OUTBREAK  OF  WAB. 

At  the  moment  of  begiDDipg  hostilities,  the  position  of  the  respectiTe 
forces  was,  stated  generally,  as  follows :  Three  of  the  A  cmisers — ^tbe 
Mersey^  Thames^  and  Medusa — had  been  despatched  to  Pembroke ;  &e 
rest  of  A  fleet  was  lying  in  Plymouth  Soand.  The  B  squadron  was 
at  Portland,  where  it  had  taken  measures  to  protect  itself  against  tx>T- 
pedo  boats.  A  detachment  of  the  C  fleet,  consisting  of  the  Curlew^ 
Traveller^  Sandfly^  and  three  torpedo  boats,  was  at  Aldemey.  On  the 
previous  afternoon,  the  remaining  nine  torpedo  boats  of  this  fleet  had 
been  sent  to  Guernsey  with  orders  to  cruise  or  anchor  as  desirable  oH 
the  southwest  corner  of  the  islaad.  The  rest  of  O  fleet  waa  at  ]Bere- 
haven. 

MAIN  OPERATIONS. 

Sir  Michael  Seymour  left  Berehaven  with  his  fleet  at  5  p.  m,  of  the 
8th  August. 

The  Calypso  was  used  as  a  dispatch  vessel  for  A.  fleet  during  the 
mancBUvres. 

On  the  morning  of  the  9th  the  Mersey j  Thames j  and  Medusa  left  Pem- 
broke  and  prooeeded  on  scouting  service  along  the  trade  route. 

The  Admiral  of  A  fleet  received  orders  to  look  for  and  drive  in  the 
enemy,  one  day  after  the  latter  had  left  hie  port.  Before  the  time  ar* 
rived  to  proceed  on  the  service,  Sir  George  Tryon  dispatched  the  Jrw, 
Narcissus^  and  Oalatea  to  a  position  on  the  west  side  of  the  trade  route, 
as  a  squadron  of  scouts^  and  at  10  a.  m.  on  the  9th,  the  MohawJc  and 
Bojocoon  left  on  similar  service  for  their  special  cruising  grounds.  Thus, 
before  the  arrival  of  the  hour  at  which  he  was  permitted  to  put  to  sea  ' 
with  his  heavier  ships,  Yice-Admiral  Tryon  had  thrown  out  three 
separate  divisions  of  scouts  along  the  trade  route,  and  the  Speedwell  and 
8p%der  had  been  sent  to  Scilly  to  reconnoitre  and  report  on  its  availa- 
bility and  value  as  a  base. 

TOBPEDO-BOAT  ATTACK  ON  A  FLEET. 

The  senior  officer  of  the  enemy's  detachment  at  Aldemey  had  ar- 
ranged to  attack  the  A  fleet  at  Plymouth  during  the  night  immediately 
following  the  beginning  of  hostilities.  He  accordingly  x>launed  two 
separate  attacks ;  the  flrst  to  be  by  three  fast  torpedo  boats  under  Lien- 
tenant  Wells,  the  second — after  what  was  to  be  an  interval  of  2  hours 
— by  six  boats  under  Lieutenant  Sturdee.  He  also  proposed  to  make 
a  diversion  by  sending  two  torpedo  boats  against  the  B  squadron  at 
Portland,  but  with  orders  not  to  press  the  attack  home,  simply  to  cause 
an  alarm.  Commander  Barry,  speaking  of  the  attack  arranged  against 
the  ships  in  Plymouth  Sound,  reports  that  his  *^  idea  of  a  second  attack 
was  to  let  them  cool  down,  and  when  they  thought  it  was  all  over,  give 
them  another.'' 

According  to  the  report  of  the  assailants,  Lieutenant  Wells,  with  thn  * 
boat^i,  entered  the  sound  through  the  eastern  entrance  to  make  the  fin  t 
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attack.  The  ships  were  lying  in  three  lines  parallel  to  the  breakwater, 
the  foar  in  line  nearest  that  stractare  being  the  Northumberltmd^  the 
Modneyy  the  Anaouj  and  the  Black  Prinoe.  The  distance  between  the 
ships  was  ^  cables.  It  was  round  the  eastern  comer  of  this,  shortly 
after  2  a.  m.,  that  the  first  attack  was  made.  It  was  claimed  that  No. 
87  torpeiloed  the  Invincible  and  No.  86  the  Black  Prince^  After  roond- 
iDg  the  breakwater  and  approaching  within  150  yards  of  the  Black 
JPrince^  No.  82  discharged  a  torpedo  at  that  vessel.  The  air-chamber  of 
the  Whitehead  seems  to  have  sprang  a  leak,  and  so  little  speed  was 
£^ven  to  the  weapon  that  it  had  only  sufficient  impetus  to  go  near  the 
ship.  Immediately  after  firing,  the  order  <*  hard  a-starbuard"  was  given, 
bat  the  steering  gear  had  broken  down  and  the^helm  would  not  work. 
The  engines  were  reversed,  but  not  in  time  to  prevent  a  collision,  whereby 
6  feet  of  the  bow  of  No.  82  was  bent  to  one  side  at  an  angle  of  fully  30 
degrees. 

Just  before  daybreak  Lieutenant  Sturdee  made  the  second  attack 
with  sis:  boats.  They  skirted  round  Oawsand  Bay  and  supposed  that 
they  were  not  seen,  as  the  leading  boat  was  hidden  by  a  large  steamer 
going  out  It  was  claimed  for  No.  81  that  1  minute  after  the  alarm  was 
given  she  torpedoed  the  Narthumberlandy  and  that  she  was  not  fired 
upon  until  after  she  had  placed  her  bow  lights  in  sign  of  having  com- 
pleted her  work.  No.  57  fired  at  the  InvincUfUy  but  her  torpedo  did  not 
ran.  No.  59  fired  at  the  Northumberland^  but  missed  her.  No.  51 
claimed  to  have  torpedoed  the  Inconstant^  but  was  herself  struck  by  a 
friend's  torpedo.  No.  58  reported  getting  close  to  the  Inconstant  with- 
out being  seen,  and  that  she  torpedoed  that  ship  after  only  one  gun  had 
been  fired  at  her.  No.  55  had  to  ease  her  engines  on  account  of  hot 
bearings,  and  made  an  independent  attack  through  the  eastern  entrance. 
When  off  the  end  of  the  breakwater  she  was  discovered  by  a  guard 
boat.  Guns  were  fired  and  electric  lights  turned  in  every  direction, 
according  to  her  crew,  but  that  of  the  boat  She  claimed  to  have  hit 
the  already  torpedoed  Invhicible. 

A  correspondent  on  board  the  Northumberland  states  that  owing  to  the 
smoke  of  the  guns  of  the  fieet  and  the  defective  handling  of  the  electric 
lights  the  torpedo  boats  might  have  done  in  actual  war  incalculable 
damage.  As  it  was,  each  ship  flashed  her  search  light  to  a  great  extent 
iu  the  eyes  of  the  watchers  on  board  other  vessels. 

As  the  British  fleet  did  not  receive  permission  to  commence  its  navi- 
gation of  the  Channel  until  5  p.  m  of  the  9th,  the  Admiral  apparently 
thought  there  was  no  ground  for  an  attack  by  torpedo  boats,  for  he 
made  a  general  signal  to  the  fleet :  '^Although  I  consider  my  hands  are 
tied  as  yet,  we  are  at  no  great  distance  from  torpedo  boats  ^  there- 
fore, keep  a*  good  lookout  and  have  guns  ready." 

According  to  the  reports  of  the  ships  the  aspect  of  affairs  was.  very 
different  All  the  boats  that  entered  the  sound  by  either  entrance  were 
believed  to  have  been  for  several  minutes  in  excess  of  the  time  allowed 
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by  rale  auder  fire  before  they  delivered  their  torpedoes.  The  boats  tX 
the  east  entraaoe  were  seen  with  the  naked  eye  withoat  difficulty. 
The  uight  was  clear,  the  moon  high,  and  stars  oat.  On  such  a  night 
the  electric  light  conld  not  be  asefally  employed  for  protectionf  and  it 
was  not  employed  save  for  the  purpose  of  pazzling  the  assaUants.  The 
fire  of  the  ships  united  to  protiect  and  cover  any  and  every  ship  that 
could  be  attacked  by  torpedo  boat.  The  Block  Princej  claimed  as  tor- 
pedoed, reported  that  no  torpedo  had  struck  her.  The  Ansony  wiii<^ 
had  not  been  claimed  by  the  attack,  had  a  carious  experience.  A  tor- 
pedo struck  her  picket  boat,  glanced  off  the  boat,  then  glanced  off  tbe 
ship  and  ran  to  the  breakwater.  The  Invincible  considered  that,  when 
first  attacked,  she  had  kept  the  torpedo-boat  the  regulated  time  under 
fire ;  and  that  in  the  second  attack  she  was  not  hit  by  a  torpedo  at  alL 
It  was  not  disputed  that  the  IforthumberlandhAd  been  struck  abaft  the 
mizzen  rigging ;  but  the  Rodney  reported  that  she  had  been  firing  for 
some  minutes  on  a  boat  which  was  distinctly  seen  to  discharge  a  tor- 
pedo, at  the  Northumberland,  The  Inflexible  reported  that  the  torpedo- 
boat  which  first  attacked  the  Inconstant  was  one  of  two  which,  tlie 
Infl>exible  had  bronght  under  her  fire  for  4  minutes.  According  to  iht 
report  of  the  Inconstant  the  boat,  the  second  which  attacked  her  and 
which  torpedoed  her,  had  been  under  her  own  fire  and  that  of  both  the 
Northumberland  and  Inflexible  for  several  minutes. 

With  regard  to  the  affair,  the  umpires  announced  that  the  evidence 
contained  in  the  reports  from  both  sides  was  irreconcilable,  and  that  it 
was  impossible  to  come  to  any  definite  decision  on  the  claims  submitted 
to  them. 

▲  FLEET. 

Twenty -four  hours  after  the  declaration  of  war  the  main  fleet  left 
Plymouth,  and  on  the  next  morning  arrived  at  the  rendezvous,  directly 
south  of  the  Scilly  Islands.  On  leaving  the  Anson,  Bodney,  and  Hearty 
were  sent  ahead,  with  orders  to  support  the  cruisers  previously  dis- 
patched along  the  trade  route.  During  the  10th  and  11th  the  fleet  lay 
off  and  on  within  sight  of  the  Scillies,  and  was  joined  by  the  Mohattiy 
Raccoon^  Mersey^  Thames,  and  Medusa,  and  by  Bear- Admiral  Tracey^ 
division.  Having  thus  accomplished  the  first  step  in  the  manoBuvres, 
the  main  A  fieet  was  off  Scilly  with  three  powerfcd  fast  cruisers — Iris^ 
Narcissus,  and  Oalated — reconnoitring  100  miles  to  the  southwest. 

On  the  morning  of  the  12th  the  Northumberland,  Invincible^  Shannon^ 
Triumph,  and  Black  Prince  anchored  in  Grow  Sound,  the  remaining 
vessels  cruising  outside  as  before.  As  soon  as  the  former  ships  had  an- 
chored, colliers  steamed  alongside  and  coaling  began.  In  the  beginning 
Admiral  Tryon  had  directed  several  of  his  colliers  to  go  to  Falmoath, 
where  he  had  coaled  during  the  manoeuvres  of  1889 ;  he  wished  the 
enemy  to  suppose  that  he  would  again  use  it  as  a  coaling  port.  In 
reality  he  shifted  his  base  from  Plymouth  to  Scilly  and  not  to  Pi  1- 
mouth.   When  he  supposed  that  the  arrival  of  the  colliers  at  Falmou.  ti 
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bad  become  known  he  transferred  as  many  as  were  needed  to  Scilly. 
Meanwhile  the  Hotspur  was  ordered  to  anchor  in  St  Mary's  Boad  to  act 
as  gnard  ship  and  to  protect  the  colliers.  This  change  of  base  to  Scilly 
while  ostensibly  establishing  it  at  Falmonth  virtaally  secnred  the  col- 
liers from  molestation;  for  the  operations  of  the  enemy's  torpedo  boats 
from  Alderny  against  the  colliers  left  at  Falmonth  were  very  active. 
On  the  night  of  the  10th  Nos.  86  and  87  pat  into  Falmonth  and  attacked 
two  colliers  there  as  well  as  the  Hearty  and  Speedwell;  which  had  been 
directed  to  protect  the  former.  The  night  was  foggy  and  their  ap- 
proach was  not  observed  till  they  were  well  in.  It  is  claimed  that  they 
were  driven  off  by  the  cruisers.  On  the  night  of  the  11th  No.  87 
proceeded  to  Penzance,  bat  finding  none  of  the  British  ships  retamed 
to  Falmonth,  where  she  claimed  to  have  captared  three  colliers  in  broad 
daylight  on  the  12th.  Later  she  proceeded  to  Scilly.  On  the  morning 
of  the  13th;  while  making  a  reconnoisance  of  the  British  fleet,  she  was 
recognized  and  fired  on.  Her  steering  gear  carried  away,  in  6  minntes 
temporary  repairs  were  made,  and  althongh  pursaed  by  the  Spider  and 
the  Iris^  she  escaped.  On  arrival  at  Plymonth  she  surrendered  to  get 
the  steering  gear  repaired.  The  claim  of  No.  87  to  have  captared  five 
colliers  was  disallowed  by  the  umpires ;  on  the  other  hand,  the  claim 
of  the  SpeedweU  and  Hearty  to  have  pat  Nos.  86  and  87  out  of  action  was 
also  disallowed.  The  captain  of  the  Hearty  reported  that  he  had  kept 
these  torpedo  boats  under  fire  for  9  minutes,  or  more  than  three  times 
the  regulated  period.  The  commander  of  the  torpedo  boats  held  that 
this  firing  was  ineffective* 

Daring  these  operations  Vice-Admiral  Tryon  sent  the  Mersey,  Thames, 
and  Medusa,  and  other  cruisers  singly,  to  patrol  the  trade  route  where 
it  was  narrowest  and  most  exposed  to  depredation.  While  this  service 
was  being  performed  he  kept  the  main  fleet  off  the  Scilly  signal  sta- 
tion, with  which  he  was  able  to  communicate;  but  the  only  fact  that 
was  established  by  these  5  days  of  operations  about  the  enemy  was 
that  he  had  not  thrust  himself  in  behind  the  British  fleet. 

On  the  morning  of  the  14th  the  main  fleet  spread  itself  across  the 
trade  route  immediately  to  the  south  of  the  Scillies,  and  started  at  in- 
creased speed  in  a  southwesterly  direction.  The  most  westerly  of  the 
line  abreast  was  the  Shannon,  and  at  intervals  of  3  miles  were  the  Black 
Prince,  Triumph,  Northumberland, Invincible, Inflexible, Hero,Ansonjand 
Rodney.  Thus  a  breadth  of  24  miles  was  covered  by  the  advancing  battle 
ships.  The  cruisers  were  abreast  of  the  line  of  battle  ships.  The  latter 
were  ordered  to  maintain  a  distance  of  3  miles  apart,  but  the  cruisers 
were  directed  to  open  out  gradually  on  the  flanks,  so  as  to  fill  up  the 
remaining  breadth  of  the  ever-widening  trade  route.  Sir  George  Tryon 
expected  to  find  the  enemy  on  the  side  of  the  trade  route  nearest  to  Ire- 
land, and  in  that  direction,  therefore,  he  disposed  his  main  strength. 
The  cruise  southward  continued  until  the  night  of  the  15th,  when  lati- 
tude 46^  30'  north  was  reached.    Having  found  no  trace  of  the  enemy, 
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the  fleet  went  about  and  returned  to  the  Scillies,  where  it  arrived  « 
the  morning  of  the  17th.  It  is  stated  that  during  this  cruise  thedk- 
position  of  the  fleet  was  such  that,  while  it  covered  the  space  that  hid 
to  be  searched,  the  ships  could  have  been  assembled  and  formed  in  csda 
of  battle  before  an  enemy  sighted  by  the  scouts  could  have  approached 
within  engaging  distance. 

During  the  17th  the  fleet  again  stood  to  the  southwestward  of  ika 
SciilieSy  apparently  to  bar  the  mouth  of  the  channel  should  the  enanj 
attempt  a  dash  at  the  last  moments  of  the  campaign.  The  Blank 
Prince  broke  down  almost  immediately,  and  for  24  hours  afterwardi 
had  to  be  taken  in  tow*  The  BdHlisk  also  broke  down  and  was  takei 
charge  of  by  the  Shannon;  and  on  the  18th,  though  the  fleet  was  ateanh 
ing  at  less  than  9  knots,  the  Triumph  signaled  that  she  was  unable  to 
keep  up,  and  was  obliged  to  drop  behind. 

When  hostilities  ceased  on  the  18th  the  main  body  of  A  fleet  w« 
about  50  miles  southwest  of  the  Scillies.  The  next  morning  it  steamfid 
into  Portland  Beads. 

BESEBTE  OB  B  SqUlDBON. 

The  ships  at  Portland  were  disguised  as  much  as  possible.  Torpedo 
nets  were  lowered,  mines  laid  out,  and  all  measures  for  protection  of 
the  squadron  were  completed. 

It  has  been  stated  that  the  movement  by  two  of  the  Alderney  torpedo 
boats  against  the  B  squadron  was  a  feigned  and  not  a  real  attack; 
Commodore  Powlett  reported  that  hostile  torpedo  boats  were  observed 
by  the  Chrasshopper  and  No.  74,  which  gave  the  alarm  at  1:25  a.  m.  ^nd 
2  a.  m.  on  the  9th,  but  that  the  attack  was  not  pushed  home. 

At  an  early  hour  on  the  11th  two  of  the  enemy's  torpedo  boats,  eooh 
ing  from  the  Channel  Islands,  succeeded  in  entering  Portland  Boadi^ 
and  were  discovered  while  approaching  the  Belleisle.  The  B  vesseb 
immediately  opened  a  heavy  fire,  under  which  the  torpedo  boats  witJi- 
drew.  The  Orasshapper  and  Rattlesnake  started  in  chase,  but  tiie  tor- 
pedo boats  escaped.  On  the  same  day  the  two  former  vessels,  whidi 
had  been  sent  to  reconnoitre  Alderney  and  Guernsey,  claimed  to  have 
put  No.  45  out  of  action. 

On  the  13th  two  more  determined  attacks  were  made  by  torpedo 
boats,  which  had  steamed  across  the  channel  from  Alderney  under 
cover  of  the  darkness.  The  first  attack  was  made  before  1  a.  hl  bj 
torpedo  boat  No.  58,  which  succeeded  in  entering  the  Beads  under  tiie 
lee  of  a  merchant  vessel ;  but  when  the  latter  hove  to  the  former  wis 
discovered  by  the  search  light  of  the  Hecla.  The  fleet  opened  fire,  and 
the  OraJtshopper  started  in  pursuit,  but  the  torpedo  boat  escaped.  The 
second  attack  was  uiade  about  3  a.  m.  by  No.  54,  trhich  entered  the 
port  by  keeping  close  in  under  the  land.  When  about  to  attack  the 
Belleislej  she  was  discovered  by  the  electric  light.  From  her  position 
there  was  no  escape,  and  No.  54  was  ruled  oat  of  action  for  48  hours. 
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On  the  14th  Kos,  72,  73,  and  65  were  ordered  to  Salcambe  in  search 
f  the  enemy's  craisers  and  boats,  but  found  none.  The  Rattlesnake 
ud  Oritsshopper  were  also  sent  to  the  neighborhood  of  Falmouth.  On 
be  night  of  the  15th  they  encountered  ISos.  55  and  57,  two  of  the 
Demy's  torpedo  boats.  Owing  to  the  heavy  sea,  the  latter  were  forced 
>  seek  shelter  behind  some  rocks  about  5  miles  east  of  Falmouth. 
!hey  were  detected  by  coast  guardsmen,  who  telegraphed  to  the  jB<i^^te- 
mke.  The  latter  started  in  pursuit  at  a  speed  of  17  knots.  When 
To.  .55  found  her  distance  from  the  cruiser  to  be  about  200  yards,  she 
ited  a  torpedo  with  good  aim }  but  the  Rattlesnake  by  a  rapid  move- 
nent  contrived  to  avoid  the  weapon.  The  Rattlesnake  and  Orasshopper 
ilaiiDed  to  have  put  !N'os.  55  and  57  out  of  action,  but  there  is  no  evi- 
lenee  that  it  was  allowed.  The  two  cruisers,  accompanied  by  the  two 
i>oat8,  arrived  at  Plymouth  the  same  night.  A  few  hours  later  No.  52, 
Mrhich  had  been  watching  the  movements  of  the  A  vessels,  stole  into 
the  Sound  and  attacked  the  Rattlesnake  without  being  exposed  to  a  sin- 
gle shot  in  return.  The  umpires  ruled  the  Rattlesnake  out  of  action  for 
48  hoars. 

On  the  night  of  the  13th  Nos.  G8  and  79,  two  of  four  torp.edo  boats 
that  left  Portland  Beads  to  cruise  in  the  Channel  as  scouts,  fell  in  with 
No.  51  of  O  fleet,  apparently  making  towards  Portland.  On  being  dis- 
covered, the  latter  steamed  at  full  speed  down  the  Channel,  hotly  pur- 
sued by  68  and  79;  and  after  a  long  and  exciting  chase  No.  51  was 
oompelled  to  seek  refuge  and  was  eventually  captured  during  the  night. 
The  principal  work  of  B  squadron  consisted  in  guarding  Portland 
and  the  Channel. 

C  FLEET. 

The  principal  operations  of  the  torpedo  flotilla  of  this  fleet  have  been 
described,  as  they  are  intimately  connected  with  those  of  A  fleet  and 
B  squadron.  Two  minor  attacks  occurred  also,  which  are  worthy 
of  meDtion.  The  Narcissv^  had  put  into  Devonport  to  repair  her  steam 
pipe.  At  3  a.  m.  on  the  14th,  Nos.  55  and  57  steamed  up  the  harbor 
and  discharged  their  torpedoes  at  this  vessel  without  even  being 
observed  until  it  was  too  late  to  attempt  any  defense.  The  two  White- 
heads struck  the  Narcissus.  On  the  same  night  Nos.  59  and  81  were 
employed  in  harassing  the  colliers  in  Falmouth  Harbor;  during  their 
operations  No.  81  struck  the  side  of  No.  59  with  sufficient  force  to  cut 
her  down  from  the  bulwarks  nearly  to  the  keel.  The  latter  was  able, 
however,  to  make  her  way  at  6  knots  to  Devonport  dockyard. 

Precisely  at  5  p.  m.  on  the  8th  the  C  fleet  weighed  and,  passing  into 
Bantry  Bay  from  the  east  end  of  Berehaven,  stood  to  the  eastward. 
The  weather  was  hazy,  with  a  fresh  breeze  and  moderate  sea.  The 
Aretkusa  was  sent  ahead  as  scout.  The  Neptune^  being  slow  and  con- 
snmiog  much  coal,  was  ordered  to  remain  in  Berehaven  with  her  torpedo 
nettings  out,  prepared  to  resist  torpedo-boat  attacks.  The  Ruby^  pre- 
yioas  to  the  departure  of  the  main  fleet^  had  been  sent  to  visit  the 
1638-.No.  X 16 
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coast-guard  stations  and  keep  them  on  the  alert  until  its  retarn,  si 
she  be  able  to  evade  capture  by  A  cruisers. 

Clear  of  the  laud,  the  coarse  was  changed  to  southwest  and  the 
bore  away  towards  Madeira.    On  leaving  the  anchorage  the ' 
Admiral's  flagship,  Camperdotonj  led  the  starboard,  and  the  Bear-A 
ral's  flagship,  the  Minotaur j  the  port  division.    Three  of  the 
whose  cargoes  were  unbroken,  steamed  between  the  lines  of  the 
divisions.    Going  about  9  knots  an  hour,  the  fleet  ran  steadily  to 
southward  the  whole  night.    The  only  incident  that  marked  tbB 
was  the  ax>pearance  of  a  bark,  at  which,  being  mistaken  in  the 
for  one  of  the  A  cruisers,  two  guns  were  flred  from  the  Gamperi 

At  daylight  on  the  9th  the  wind  had  freshened  and  the  sea  was  rao 
high,  making  the  colliers  pitch  and  roll  tremendously,  while  oh 
their  speed.    Signals  were  made  that  the  Oamperdovm^  Hotoe^ 
Immortaliti  should  each  take  a  collier  in  tow.    When,  after  2  hoon 
work,  the  wire  hawsers  of  the  Hoxce  had  been  secured  on  board 
collier  Britannia  and  the  other  men  of- war  were  still  struggling  to 
theirs  made  fast  to  their  tows,  the  Yice-Admiral  ordered  that  t^e 
liers  be  cast  adrift.    Bain  was  falling  and  the  waves  were  rolling  hi 
than  ever ;  so,  leaving  the  colliers  to  run  along  at  7  knots  or  l6» 
hour,  the  ships  of  the  starboard  division,  steaming  11  knots,  started 
overtake  the  other  and  slower  portion  of  O  fleet,  which,  using  safl 
well  as  engines,  were  10  miles  ahead. 

While  taking  the  colliers  in  tow,  the  Barrosa  had  gotten  oatof  sigl 
At  midnight  the  ImmortaliU  was  ordered  to  return  and  tind  the  k 
thusa  and  colliers,  and  direct  them  to  make  all  speed  to  the  rendez 
which  for  the  18th  was  fixed  at  latitude  30^  north,  longitude  32^  wcit 
If  the  Barrosa  were  met  on  the  way  she  was  to  stand  by  the  oolliei^ 
whilst  the  Arethusa  and  Immortality  were  to  rejoin  the  fleet.  The  A^ 
rosa  eventually  took  charge  of  the  colliers  and  convoyed  them  toth 
rendezvous. 

On  the  10th  the  weather  had  moderated,  and  by  noon  of  the  1^ 
the  fleet  had  run  to  latitude  40°  33'  north,  longitude  17°  SO^wsl 
Neither  the  Arethusa  nor  the  Immortaliti  had  yet  rejoined  the  fleet  li 
the  forenoon,  to  save  coal,  the  Tartar  was  taken  in  tow  by  the  Howtd 
the  Serpent  by  the  Camperdown.  Steaming  9  knots  with  their  tovstli 
two  battleships  soon  overhauled  the  rest  of  the  fleet,  although  the  Jfn^ 
taur^  Northamptonj  and  Iron  Duke  had  their  sails  set,  the  breeze,  thoof^ 
light,  being  westerly  and  favorable. 

At  8  a.  m.  on  the  14th  the  fleet  was  withiU'  30  miles  of  the  colliei' 
first  rendezvous,  which  was  directly  off  Terceira  Island,' Azores,  »ti 
distance  exceeding  5  miles.  The  Forth  was  sent  ahead  as  BCOut>  tA 
the  Medea  somewhat  in  rear.  There  was  no  sign,  however,  of  eitbt 
the  enemy  or  colliers.  Signal  was  made  that  the  Audadow  had  spnzBl 
a  leak.  The  Conqueror  sent  her  divers  on  board  to  assist  in  ascertsii 
ing  the  nature  of  the  leak.    Speed  was  reduced  on  the  rest  of  tlie  M 
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rch  was  in  progress.  It  was  soou  fonad  that 
ing  near  the  Btero-post,  as  she  had  done  daring 
nnder  the  strain  of  the  fire  of  her  own  gans. 
le  Arethuaa  and  Immortalitd  rejoined,  bringing 
ad  been  found  and  left  in  charge  of  the  three  coi- 
rs not  finding  the  fleet  at  the  rendezvoas  of  lati- 
]e  22<^  west,  the  colliers  had  gone  on  to  the  next 
33°  north,  loDgitnde  32°  west,  and  In  the  event 
bere  they  would  proceed  to  the  last  rendezvoos, 
gitude  32°  west.  The  coal  on  several  of  the 
sing  ehort;  and  to  meet  this  contingency  the 
ordered  to  go  ahead,  find  the  colliers,  and,  if 
the  rendezvous,  latitude  32°  north,  longitude 
i  6  p.  m.,  when  the  fleet  would  arrive  and  pro- 
I, 

■eedof  tbe  fleet  was  8  to9knote;  after  thatdate 
knots.  After  sunset  on  the  17th,  b;  means  of 
le  Aurora  and  Forth  were  commnoicated  with, 
Qiiles  ahead.  They  signaled  that  tbe  Sarroaa 
}y  ;  at  midnight  the  fleet  overhauled  the  latter 
rse  with  them  to  tbe  rendesvous,  whioh  was 
St  morning.  Tbe  log  of  distsnces  siuce  leaving 
>r  each  day,  respectively,  140,  231, 192, 194,  206, 
niles,  in  all  1,710  miles.  The  tow  lines  of  the 
e  cast  off  and  tbe  fleet  lay  idle  for  several  hours, 
made  that  coaling  should  begin,  each  vessel 
to  England.  The  total  amount  of  coal  taken  in 
ted  aa  follows: 
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begin  coaling  till  4  p.  m.,  and  working  by  electric 
>rning  of  the  19th.  The  weather  was  fine, 
the  previous  day  at  5  p.  m.,  when  leaving  tbe 
to  complete  their  coaling,  tbe  Vice- Admiral  pro- 
'{  tbe  tleet  towards  St.  Miguel,  Azores,  l>eing 
tier  on  the  22d.    On  the  26th  the  fleet  reached 


^ 
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LANDUie  OF  WOtKDED. 

The  conclusion  of  the  manoBavres  was  made  the  occasion  of  tni 
the  means  available  at  the  home  ports  for  the  landing  and  conTeja 
to  the  Naval  Hospitals  of  the  woanded  likely  to  arrive  after  a  ganr 
engagement  with  the  enemy  and  of  ascertaining  what  arrangew 
should  be  made  at  short  notice  for  efifecting  these  operations. 

On  the  16th  August  instructions  were  sent  to  officers  commul 
fleets  to  assign  to  each  ship  under  orders  to  return  to  Poi 
Devonport,  or  the  Med  way  an  assumed  number  of  wounded  offi< 
wounded  men.    Each  ship  on  reaching  her  port  was  immi 
make  known  by  signal  the  number  of  assumed  wounded  on 
quiring  hospital  treatment,  and  the  numbers  signaled  were  to  be 
ready  for  landing  under  suitable  medical  precautions.  The  Gomi 
in-Chief  of  the  three  home  commands  were  also  directed  on  the 
make  the  necessary  arrangements  for  the  landing  and  recepi 
hospital  Qf  the  indicated  numbers  of  officers  and  men. 

The  number  of  assumed  wounded  in  the  manoeuvre  fleets  was! 
and  they  were  assigned  to  the  several  ports  as  follows :  To  Portsi 
203 ;  to  Devonport,  544 ;  to  Chatham,  612.     When  the  fleets 
at  the  completion  of  the  manoeuvres  the  mobilized  ships  were  im 
and  after  inspection  each  ship  was  sent  to  her  port  of  commissiti 

The  Commander-in-Chief  at  Portsmouth  reported  that  had 
ships  arrived  simultaneously  the  assumed  wounded  could  all  ha^^ 
landed  expeditiously  and  easily.  The  Oommander-in-Ohief  at 
port  reported  that  had  all  reached  his  port  at  the  same  tinu 
would  have  been  necessary  to  hire  tugs  and  boats,  but  thattli 
could  at  all  times  be  procured.  The  Commander-in-Chief  at  Sbi 
ness  (Chatham)  reported  that  the  Wildfire  and  the  dockyard  tags  i 
launches  could  convey  in  one  trip  246  patients  in  fine  weather,  or 
weather  necessitating  all  being  under  cover,  87 ;  whilst  many  ^ 
could  transport  their  own  wounded.  As  a  matter  of  fact  the  mesa 
conveyance  were  more  than  sufficient  for  the  numbers  arriving  at  \ 
one  time  in  ships  returning  from  the  manoeuvres.  It  was  repoi 
generally  that,  even  where  existing  hospital  accommodations  would 
have  sufficed  for  the  number  of  officers  and  men  assumed  to  be  wound 
special  arrangements  could  have  been  made  for  their  reception  wl 
would  have  admitted  of  their  being  at  least  temporarily  accommodil 
At  all  the  ports  an  increase  of  the  hospital  personnel  would  haveb 
necessary. 
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DHnBES'  BKPOKTB  IND  DEaslONS. 
TORPKPO-BOAT  ATTACK  ON  A  FLXBT. 


^e  ander-mentioned  ships  are  claimed  and  were  admittedl; 
}jr  torpedoes: 


So.  «f  torpedo  boM. 

SUpotmok. 

Time  imder  flnt. 

I         t»at  t«i    ) 

NotlmeBlven. 

ODe  (hot  only  fired  -tiolon  torpedo  dii 
Nft  fliod  at  boforo  torpedo  L>d  tlrucl 
Only  while  eleamlnc  from  300  to  850  ] 
Only  three  riflee  before  torpedo  diaol 

ynrde. 
q'lolDnte* 

BlMk  Prfnco 

■ 

Kon.— Aocordlnt  to  the  report*  (Tom  A  fleet,  the  Anion,  which  it  not  claimed  b;  tlie 

iwliil. 

The  evidence  as  contained  in  the  reports  from  the  two  sides 
iver,  qail«  irreconcilable;  for,  whereas  the  narratives  forwa 
Dommander  Barry,  of  the  OurUw,  from  the  officers  of  the  a 
lotilla  distinctly  afBrm  in  the  case  of  the  several  attacks  that  t] 
■rere  absolutely  in  the  sound  and  strack  with  their  torpedoes 
etii  vessels  claimed  before  any  effective  fire  was  brought  to  be 
Uiem,"  the  captains  and  ofQcera  of  the  watch  of  ten  out  of  t^ 
the  vessels  of  the  fleet  report  that  the  flotilla  was  nnder  fire  wi 
■pecifleil  range  for  a  period  of  7  minutes,  according  to  the  Nor 
[sMJ,  to  3  minutes,  according  to  the  jCVtumpA,  before  they  fired  t 
pedoes. 

The  limit  of  time  in  which  a  torpedo  boat  may  be  under  fli 
tbe  specified  range  of  2,000  yards  being  2J  minutes,  it  is  ond 
BirenmBtances  maoifestly  impossible  for'  the  umpires  to  come 
lefinite  deoision  on  the  merits  of  the  claims  made  by  0  fleet  on 
Kls  named. 

aKNBRAL  ^tFOBT  OF  CMPIRKS. 

Admiralty,  Ckaiq's  Cot 
September 

StB:  Wttb  Tefereiioe  to  yoiir  letter  of  tbe  lltb  Jnly  lut,  H.  1636,  we 
krnor  to  anbmit  herawitli  aai  report  on  tbe  1890  naval  tnaineavree. 

The  principal  object  of  tbe  1890  manmnvreB  was  to  ascert  ain  under  w] 
tiooa  a  hostile  fleet  could  maintain  itaelf  on  an  important  trade  ronte,  and 
Dm  trafBc,  always  endeavoring  to  avoid  a  general  engaicement. 

Thin  vaa  done  b;  C  fleet  for  abont  8  days,  nnder  the  oonditions  mentioi 
nport  of  the  Admiral  commaadiDg. 

The  A  (British)  fleet  did  not  bring  the  boatile  fleet  to  action  or  compel  ft 
to  port.  The  two  fleets  were  never  within  300  miles  of  eaob  other,  and  a 
tluion  of  hostilities  were  1,700  miles  apart. 

'Tbia  Is  to  a  great  measn re  corroborated  by  the  report  of  the  signalm 
brtalEwater  fort,  who  state  that  tbe  torpedo  boats  were  inaide  the  breakwa 
fcej  were  seen. 
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Information  as  to  the  most  advantftdfeons  methods  of  employing  a  considerable 
body  of  sooating  OTaisers  has  been  clearly  shown  by  the  operations  of  A  fleet. 

The  Admiral  commanding  C  fleet  does  not  appear  to  have  considered  this  a  primary 
objecti  as  shown  by  the  disposition  of  his^cruisers  and  main  fleet. 

No  opportunity  occurred  for  the  reserve  (B)  fleet  to  contribute  to  the  support  of 
the  main  British  fleet. 

We  consider  that  B  fleet  succeeded  in  protecting  itself  against  torpedo-boat  attack. 

The  tactics  of  the  torpedo-boat  flotilla  operating  from  Alderney,  as  a  distant  base, 
were  well  planned  and  efficiently  carried  out  during  the  early  part  of  the  manoeavres 
(notably  in  the  attack  upon  A  fleet  in  Plymouth  Sound  on  the  night  of  tbe  8th-9th 
August)  but  afterwards  we  consider  they  were  not  so  successful,  owing  to  their 
many  deviations  from  the  rules  laid  down  for  the  conduct  of  the  war,  in  the  opera- 
tions carried  on  in  the  neighborhood  of  Falmouth,  when  such  use  was  made  of  tbe 
enemy's  ports  as  could  not  have  been  possible  in  war. 

This  practice  was  especially  irregular  in  the  case  of  torpedo  boats  Nos.  86  and  87 
when  taking  shelter  under  a  coast-guard  station  in  the  Helford  Kiver  for  some  hours 
in  daylight  and  subsequently  in  an  attack  on  colliers  in  Falmouth  Harbor  from 
that  base. 

A  table  of  the  claims  made  by  the  opposing  fleets,  with  our  decisions,  is  inclosed 
herewith. 

We  have,  etc, 

W.  M.  DOWSLL, 

Admiral  and  Chitf  Umpire, 
Frbdk.  W.  Riohabds, 

Vioe-Admiral 
BoBT.  O.  B.  FiTZ  Boy, 

Bear-Admiral. 

The  SSCBETARY  TO  THK  ADMIRALTT. 

TABLE  OF  CLAIMS. 


Date. 

From  whom. 

Claim. 

Umpiree'  decision. 

Aug.  8. 
Aug.  9. 

Ang.  10 . 
Ang.ll. 

Alderney  andQaeenatown. 

Sinking    of  RatOstnake    for  illegal 
eq0ry  into  Alderney  Harbor. 

NorthumberUmd,    JnmneibU,    Black 
Prince,  Inconstant  torpedoed  dar- 
ing attack  by  flotilla  upon  A  fleet 
in  Plymouth  Sound. 

The  whole  of  the  torpedo  flotQla  as 
out  of  action  before  they  reached 
the  sound. 

Second  attack  by  torpedo  boats  on 
Invincible  and  InoongtanL 

Sinking  of  Oratthopper  for  attempted 
entry  into  Alderney. 

One  of  B  equadroc'a  torpedo  boats 
sunk  by  her  own  side.  ' 

Capture  of  five   colliere,    SpecdwiU 
and  Hearty,  by  torpedo  boats  86  and 
87,  Faimou^. 

Capture  or  torpedo  boats  86  and  87,  by 
SpeediveU  and  Hearty. 

Nareitnu  torpedoed  by  Nofl.S6  and 
57  in  Hamoaze. 

Capture  of  oollien  at  Falmoath  by 
No.  87. 

Disallowed. 
Bvidence  too  conflict* 

Admiral  Tryon,  ^Plymouth . 

Alderney  and  Qaeenatown. 
Aldemwy  t -.--^ 

ing  to  admit  of  decis- 
ion being  arrived  at 

Svidenoe  too  conflict' 
itig  to  admit  of  decii- 
ion  being  arrived  at» 
but  61  and  82.  dani' 
aged   in    attack,  al- 
lowed as  oaptnres. 

This  was  part  of  tbe 
original  attack.    De- 
oialoil    contained   in 
first  report  of   im- 
pirea. 

Diaaliowed. 

••••do  •••..■■••■••■■■•■••••• 

Do. 

Aag.l2. 

AJdemey  and  Qneenstown. 
Falmoath. ........ ......... 

] 

1  Claims  from  both  aldei 
1     diaaUowed. 

Disallowed. 

Aug.  13 . 

Aldemflv  .................. 

....do  ..•..•.•.•.••......••. 

Do. 

• 
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TABLE  OF  CLAniS— Contlnnod. 


Date. 

From  whom. 

Glidm. 

Umpires'  decision. 

Ang.U. 

Portluid  and  Falmouth 

Aldemey 

Captore  of  Ko.  51  by  Kos.  68  and  79 . . . 

Capture  of  three  colliers  by  Noa.  60 
and  81,  at  Falmouth. 

Capture  of  two  ooUiers  at  Plymouth 
byNo.8L 

Active  claims  No.  58  for  unsuccessful 
torpedo  attaclc. 

£a(tUmak*  claims  torpedo  boat  52, 
as  captured  in  Plymouth  Sound. 

No.  52  claims  RattUtnaks,  as  torpe- 
doed in  Plymouth  Sound. 

Allowed. 
Disallowed. 

Amr.  16 . 

....do 

Do. 

Aug.  16 . 

Portland 

Allowed. 

■ 

....do  ...................... 

Dis|]lowed. 
Allowed^ 

Aldflmw  r . *.T>. .«...-. - 

CASUALTIES. 

The  Thames  broke  down  daring  her  steam  trials  near  Devonport. 
The  rod  of  the  circalating  pnmp  was  completely  fractured. 

Torpedo  boats  l^os.  45  and  58,  commissioned  at  Devonport,  had  to 
return  to  the  dock-yard  for  repairs  on  account  of  the  leakage  of  boiler 
tubes  ;  No.  58  broke  down  a  second  time  before  she  was  able  to  pro- 
ceed. 

As  the  Medea  was  leaving  Sheerness  for  the  Downs  to  join  theBeserve 
squadron,  the  steam  pipe  cracked. 

The  Oalatea  arrived  at  Plymouth  on  the  29th  of  July  with  her  feed 
pump  injured.  On  the  same  day  No.  78,  torpedo  boat,  was  towed  to 
Sheerness  in  a  disabled  condition,  her  boilers  leaking  badly.  No.  79 
towed  her  to  Sheerness,  and,  on  the  way  back  to  the  Downs,  struck 
bottom  and  damaged  two  of  her  own  propeller  blades.  A  new  pro- 
peller had  to  be  fitted. 

The  steering-gear  of  the  Oorgon  broke  down  about  the  31st  of  July ; 
and  the  Hydra  also  reported  an  accidenbto  her  machinery,  which,  how- 
ever, was  soon  repaired. 

On  the  31st  July,  torpedo  boat  No.  85  suffered  a  breakdown  in  her 
machinery  and  had  to  put  back  to  Dover. 

On  the  1st  August,  an  accident  to  the  engines  caused  the  Inflexible  to 
haul  out  of  line;  on  the  same  day  the  hydraulic  gear  of  two  of  her  four 
80-ton  guns  was  disabled  at  the  first  round  fired.  She  was  sent  into 
port  for  repairs. 

On  the  2d  August,  one  of  the  44-ton  guns  of  the  Bero  came  to  grief 
in  a  similar  way.    The  gun  was  put  out  of  action  for  6  hours. 

GThe  Inflextble  seems  to  have  been  regarded  as  the  lame  duck  of  the 
fleet  during  the  preliminary  exercises ;  not  that  she  developed  serious 
defects,  but  her  liability  to  little  troubles  with  engines  and  steering-gear 
frequently  caused  her  to  fall  out  of  line. 

The  Euby  broke  down  during  the  preliminary  drills  and  had  to  resort 
to  sails  and  the  assistance  of  the  Ajax;  2  or  3  hours  afterwards  she  took 
her  position  in  line. 
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Minor  breakdowns  occarred  on  board  the  Thames  and  Mersey;  and 
Drders  were  given  that  no  vessels  of  the  Mohawk  class  were  to  nse 
forced  draft,  as  it  was  found  that  they  did  not  stand  the  test  suffi- 
ciently. 

Daring  the  preliminary  cruise  the  Mohawk  had  a  most  unusual  ex- 
perience ;  it  eeems  that  a  jelly-fish  blocked  up  the  inlet  to  the  circulat- 
ing pump,  thus  preventing  the  water  from  flowing  into  the  condensers, 
and  it  was  found  necessary  to  send  a  diver  down  tareraove  the  obstruc- 
tion. ^ 

The  Rodney  left  the  British  fleet  on  the  5th  August  on  account  of  a 
crack  in  her  steam  pipe.    She  repaired  at  Plymouth. 

At  a  late  hour  on  the  night  of  the  7th,  torpedo  boat  No.  84  was  run  ' 
into  by  the  steam  launch  of  the  Belleisle  while  some  exi>eriment8  were 
making  with  the  electric  light  of  the  Belleisle  and  one  of  the  other  tor- 
pedo boats.    She  was  cut  through  to  the  keel  on  th&  quarter. 

Torpedo  boat  No.  82  received  much  damage  through  a  collision  with 
the  Bla>ek  Prince  in  Plymouth  Sound  on  the  9th  August,  and  was 
patched  up  with  a  false  bow,  consisting  of  blocks  of  fir  weighing  up- 
wards of  a  ton. 

No.  81  entered  Plymouth  on  the  14th  with  her  steering  gear  damaged 
and  her  boiler  out  of  order. 

On  the  night  of  the  13th,  torpedo  boat  No.  59  was  cut  down  by  Na 
81,  and  had  to  pnt  into  Plymouth. 

The  Buby  collided  with  an  Aberdeen  trawler  on  the  afternoon  of  the 
14th.  On  the  same  day  the  H^ardssns  arrived  at  Plymouth  with  steam 
pipes  leaking ;  also  torpedo  boat  No.  72  with  propeller  broken  ofi",  and 
in  place  of  wh  ich  a  new  one  was  sent  from  the  Hecla, 

Torpedo  boat  No.  86  put  into  Devonport  on  the  15th  for  repairs,  hav- 
ing been  damaged  in  a  gale. 

Torpedo  boat  No.  51  went  ashore  on  Plymouth  breakwater  early  on 
the  morning  of  the  18th ;  on  being  docked,  two  or  three  holes  were  found 
and  her  propeller  was  much  bent. 

COHME^TTS. 

Neither  fleet  sighted  the  other  during  the  manoeuvres,  and,  for  the 
greater  part  of  the  war  they  were  absolutely  ignorant  of  one  another's 
whereabouts.  The  manoeuvring,  chasing,  and  fights,  which  bring  the 
seamanlike  qualities  of  officers  to  the  front  and  aflbrd  a  test  of  ability, 
clever  handling,  and  resource,  were  entirely  absent  from  the  proceed- 
ings of  the  main  fleets }  and  such  training  and  experience  as  fell  to  the 
lot  of  the  officers  and  men  were  given  in  the  preliminary  cruise. 

The  General  Idea  set  forth  that  the  hostile  fleet  should  take  up  such 
a  position  on  the  trade  route  as  its  Gommander-in-Chief  should  consider 
most  suitiible  for  ascertaining  under  what  conditions  it  could  maintain 
itself  and  interrupt  the  traffic,  always  endeavoring  to  avoid  a  general 
engagement.    Why  the  British  Admiral  did  not  look  for  and  drive  in 
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his  adversary,  but  oontented  himself  that  his  foe  was  not  in  any  part  of 
the  ronte  where  trade  wonld  be  most  concentrated^and  therefore  where 
the  presence  of  a  hostile  fleet  wonld  be  most  effective,  and  why  he  then 
remained  for  positive  intelligence  of  his  enemy's  movements,  is  best 
explained  by  the  following  memorandum,  issued  to  his  second  in  com- 
mand and  to  the  captains  of  his  ships  before  the  ox)erations  had  com- 
menced : 

NoRTnuMBERtAND,  AT  SEA,  August  5,  1890. 
A  little  consideration  of  the  printed  paper  of  rales,  entitled  '^  The  1890  Manoenvres," 
will  show  that  if  an  opponent  elects  to  steer  in  the  first  Instance  fora  position  within 
the  trade  ronte  approximately  140  miles  to  the  sonthwestward  of  Scilly,  that  is, 
equidistant  from  Berehavon  and  Plymonth,  then  to  steer  a  course  with  Plymouth 
right  astern,  he  will  continue  on  the  trade  ronte,  and  distance  Plymonth  every  mile 
he  goes,  and  not  distance  Berehaven  to  a  corresponding  extent;  and  therefore,  as 
he  has  24  hours  start,  CYcn  if  I  go  at  once  to  that  spot,  the  speed  and  coal  endurance 
of  the  two  fleets  being  approximately  eqnal,  by  no  possibility  can  he  be  overtaken 
by  us.  For  him  to  do  so  wonld  be  strictly  within  the  rules  as  I  read  them,  but  it 
would  hardly  be  a  sporting  course  to  adopt  from  a  peace  manceuvre's  point  of  view, 
though  it  wonld  be  very  damaging  to  trade  and  commerce.  It  is  open  to  me  to  as- 
sume that  ho  will  do  so,  but  that  at  some  time  or  other  he  would  return  to  Berehaven 
to  coal,  and  I  might  take  up  a  position  off  that  port,  having  first  reached  the  Shan- 
non, a  defended  port,  but  open  to  torpedo  attack ;  but  I  have  no  torpedo  boats  with 
which  to  disturb  him  there.  But  should  he  hear  through  a  cruiser,  as  he  easily 
might  and  probably  would,  that  I  had  adopted  such  a  course,  it  wonld  be  open  to 
him  simply  to  rest  on  the  trade  route  and  save  coal  during  the  whole  time  of  the 
roanosuvres,  and  to  return  at  leisure  subsequently  to  Torbay.  I  therefore  reject  both 
of  the  above  propositions ;  the  first,  because  it  can  not  be  met ;  the  second,  because 
It  would  abandon  everything  to  his  force.  It  remains  to  see  what  he  will  do  to  help 
us,  and  I  rely  on  our  cruisers  and  a  vigilant  lookout  to  avail  ourselves  of  any  oppor- 
tunities that  may  be  presented. 

G.  Tryon, 

Vice- Admiral. 

Of  the  courses  open  to  him,  then,  the  British  Oommander-in-Ghief 
adopted  a  watching  and  waiting  policy ;  while,  on  the  other  hand,  the 
hostile  Admiral  took  a  line  of  action  strictly  within  the  rnles^  though, 
as  his  adversary  put  it,  hardly  a  sporting  one. 

Generally  speaking,  the  mancBuvres  were  not  considered  to  have 
ended  very  satisfactorily.  The  results  obtained  were  not  altogether 
commensurate  with  the  forces  in  operation.  When  two  powerful  fleets 
are  sent  to  sea  as  opposing  forces  under  commanders  who  are  furnished 
with  instructions  designed  to  throw  light  on  important  strategical 
problems,  their  operations  must  result  in  obtainiug  experience  of  great 
incidental  value ;  but,  in  itself,  it  can  not  be  regai*ded  as  a  satisfactory 
result  that,  as  the  umpires  put  it,  ^<  the  two  fleets  were  never  within 
300  miles  of  each  other,  and  at  the  conclusion  of  hostilities  were  1,700 
miles  apart.^ 

The  0  Fleet  struck  the  trade  ronte  at  midnight  on  the  10th  of  August, 
at  a  point  where  it  was  180  miles  wide,  and  where  no  concentration  of 
traflSc  could  be  looked  for.  From  this  point  it  steamed  along  until,  at 
the  close  of  the  operations,  it  was  at  a  point  beyond  the  Azores,  where 
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FRANCE. 

At  7:30  a.  m.,  June  20,  the  Minister  of  Marine  telegraphed  the  Super- 
intendents of  Dockyards  at  Gherboarg,  Brest,  Lorient  and  Bochefort 
to  mobilize  the  following  vessels  for  manoeuvres  with  the  Mediterra- 
nean squadron  and  the  Armored  Division  of  the  North : 

At  Cherbourg,  the  Nielly  and  the  torpedo  boats  Dehartery  Nos.  66, 70, 
71,  and  72. 

At  Brest,  the  Sfax^  Primatiguetj  Bigault  de  Oenouilly^  and  torpedo  boat 
No.  73. 

At  Lorient,  torpedo  boat  No.  69. 

At  Bochefort,  torpedo  boat  No.  74. 

All  these  vessels  belong  to  the  Reserve. 

The  two  squadrons  were  ordered  to  assemble  at  Brest  on  the  1st  of 
July.    Their  composition  was  as  follows : 

MBDITBRRAmBAN  SQUADRON. 

Vice-Admiral  Charles  DupkrrA,  Commander-in-Chief. 

First  Division:  Formidable^  Amiral  Baiidin^  and  Amiral  Duperr^j 
battleships;  Fantour,  protected  cruiser;  i^Tien^,  unprotected  cruiser; 
Bragonne^  torpedo  vessel,  and  three  torpedo  boats,  one  being  No.  70. 

Second  Division  (Bear- Admiral  Alquier,  Commanding):  Trident^Cour- 
bet,  and  Redoutdble,  battle  ships ;  Milan  and  Primauguetj  unprotected 
cruisers ;  Dagney  torpedo  vessel;  and  three  torpedo  boats,  two  being 
Nos.  69  and  72. 

Third  Division  (Bear- Admiral  O-Neill,  Commanding) :  Bayard^  Du- 
guesclin^  and  Vauban,  armored  cruisers;  Forbin,  protected  cruiser; 
Bigault  de  Oenouilly^  unprotected  cruiser ;  Bombe^  torpedo  vessel,  and 
three  torpedo  boats,  two  being  tYi^Bdmond  Fontaine  and  No.  74. 

ARMORED  DIVISION  OF  THK  NORTH. 

Rear  Admiral  Gbrvais,  Commander-in-Chief. 

Marengo  and  Bequin,  battle  ships ;  Furieux^  coast  defense  vessel ; 
Sfax  and  Bpervier^  protected  cruisers ;  Ooulsuvrine^  torpedo  vessel,  and 
torpedo  boats  Behorter^  Nos.  66  and  128. 

In  all  thirty-six  vessels,  twelve  of  which  were  armored. 

An  accident  occuring  to  the  Nielly^  near  Batz  Island^  the  For/ait  was 
ordered  to  take  her  place. 

En  route  to  Brest  the  Mediterranean  squadron  was  to  manceuvre  in 
the  passages  of  the  Balearic  Islands.  It  left  Toulon  on  the  morning  of 
the  15th  of  June ;  while  getting  under  way  the  Forbin  broke  a  piston  rod 
and  therefore  made  the  passage  to  Oran  under  one  engine. 

On  the  evening  of  the  15th,  the  Vautour^  MiUm^  and  Forbin  were 
directed  to  proceed  on  the  duty  assigned  them,  which  was  that  one 
should  take  position  between  Gape  San  Antonio  and  Ivica;  the  second 
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between  Ivica  and  Oaprera,  the  third  between  Gaprera  and  Minorca, 
and  to  await  thc^  arrival  of  the  fleet,  whose  three  divisions  were  to  pass 
one  by  the  San  Antonio-Ivioa  channel,  another  by  Ivica-Caprera,  the 
third  by  Caprera-Minorca.  Supposed  bearers  of  dispatches  from 
Algiers,  they  coald  gain  intelligence  iron)  merchant  ships,  and,  if  nn- 
successfnl,  were  to  meet  the  flagship  at  3  p.  m.  on  the  17th,  at  a  pre- 
arranged  rendezvous.  The  Milan  and  Vautdur  could  not  leave,  but  the 
Forbin  was  detained  by  her  accident. 

About  10  a.  m.,  next  day,  the  three  divisions  separated  for  tiie  sta- 
tions assigned  them.  They  met  at  the  appointed  time  at  the  rendez- 
vous; but  the  Vautour  wastheonlydispatch  vessel  to  meet  her  division. 

On  the  22nd,  after  a  short  stay  at  Oran,  the  squadron  passed  through 
the  Straits  of  Gibraltar ;  and  on  the  2nd  of  July  it  reached  Brest,  where 
the  Armored  Division  of  the  North  passed  under  the  orders  of  Admiral 
Duperr6. 

This  fleet  now  formed  four  squadrons  as  follows: 

First  squadron  (Vice- Admiral  Charles  Duperr^,  Oommander-in -Chief) : 
Farmidable,  DuperrS^  Oourbety  battle  ships ;  Sfax  and  Fiyrhinj  protected 
cruisers ;  Dragonne^  torpedo  vessel ;  Edmond-Fontaine^  Nos.  69  and  73, 
torpedo  boats. 

Second  squadron  (Bear- Admiral  Oervais  commanding) :  Marengo  and 
Requin^  battle  ships ;  Furieux,  coast-defense  vessel;  Fpervierj  protected 
cruiser ;  Primauguetj  unprotected  cruiser ;  Bomhe^  torpedo  vessel ;  Kos. 
70  and  128,  torpedo  boats. 

Third  squadron  (Bear- Admiral  Alquier  commanding):  Trident^ 
Amiral  Baudin^  Redoutaiblej  battle  ships ;  Vautour ^  protected  cruiser ; 
Forfaity  unprotected  cruiser ;  Dague^  torpedo  vessel ;  Dehorter^  Nos.  71 
and  74,  torpedo  boats. 

Fourth  squadron  (Bear- Admiral  O'Neill  commanding):  Bayard^ 
Dnguesclinj  and  Vaubanj  armored  cruisers ;  Milan  and  Rigault'de-Genou- 
illy  J  unprotected  cruisers ;  Oouleuvrinej  torpedo  vessel ;  Nos.  66  and 
72,  torpedo  boats. 

The  First  Division  consisted  of  the  first  and  second  squadrons ;  the 
Second,  of  the  third  and  fourth.  The  cruisers  and  torpedo  vessels  in 
each  division  formed  also  its  flying  squadron.  It  will  be  seen  that  each 
battle  ship  thus  had  its  scout  and  its  torpedo  vessel  or  boat. 

The  object  in  sending  the  Mediterranean  Squadron  into  the  Atlantic 
was  not  only  to  familiarize  the  officers  and  crews  with  conditions  of 
weather  and  sea  to  which  they  were  unaccustomed,  but  also  to  test  the 
qualities  of  its  several  types  of  vessels.  The  manoeuvres  were  to  in- 
clude exercises  in  naval  tactics,  and  signaling  at  long  ranges.  They 
were  divided  into  two  periods* 
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FIBST  PERIOD. 

This  period  was  doTOted  to  the  study  of  the  most  effective  disposition 
of  the  vessels  of  the  fleet  when  in  search  of  an  enemy ;  to  determine  the 
best  positions  for  torpedo  vessels  and  cruisers  as  scouts,  and  their  value 
in  discovering  the  bearing  of  hostile  ships,  and  indicating  their  prepara- 
tions for  battle ;  to  establish  a  rapid  system  of  signaling  the  intelligence 
gained  by  the  most  advanced  scouts ;  and  the  present  tactical  unit  being 
a  fleet  of  three  divisions  of  battle  ships,  to  ascertain  practically  the 
modifications  required  if  a  fourth  division  be  added. 

Quib^ron  was  the  rendezvous  during  the  first  period,  which  covered 
8  days,  from  the  6th  to  the  13th  of  July,  inclusive. 

The  fleet  left  Brest  on  the  morning  of  July  6,  with  good  weather. 
The  formation  was  column  of  vessels  by  divisions,  the  first  on  the  right, 
each  column  consisting  of  six  battle  ships.  The  Dragonne^  OtnUeuvrinej 
Dague,  and  B&mbe  were  in  line  abreast,  800  metres  ahead  of  the  divi- 
sions. The  flying  squadrons  were  in  rear  of  their  divisions.  The  tor- 
pedo boats  flanked  the  battle  ships. 

During  the  day  the  fleet  was  put  through  several  evolutions  with  a 
special  view  of  increasing  the  cohesion  of  a  force  formed  of  so  many 
difterent  units,  some  of  which,  the  cruisers  especially,  had  been  fitted 
out  in  haste. 

In  the  evening  the  fleet  anchored  off  Morgat,  on  Douarnenez  Bay ;  at 
night  it  cleared  for  action  without  torpedo  attack. 

On  the  7th  of  July  it  put  to  sea  in  double  column,  as  on  the  previous 
day,  with  the  cruisers  as  scouts.  The  distance  between  the  columns 
was  increased  and  signals  were  made  at  long  distances.  Towards  4  p. 
m.  a  southwest  gale  arose,  and  the  tort>edo  boats  were  ordered  to  the 
Gl^nans  anchorage  under  convoy  of  the  Forbin.  The  fleet  rode  out  the 
gale  during  the  nights  of  the  7th  and  8th. 

In  the  search  exercises  the  scouting  radius  was  1,200  metres  for  the 
dispatch  vessels,  2,400  for  the  torpedo  vessels,  and  4,800  for  the  cruis- 
ers. The  leading  and  rear  squadrons  were  in  column  of  vessels;  those 
on  the  flanks  were  in  line  abreast  and  opposite  the  centre  of  the  fleet* 
Later  the  Admiral  ordered  them  to  increase  their  radius  to  double  dis- 
tance. In  this  formation  the  torpedo  vessels  were  at  4,800  and  the 
cruisers  at  9,600  meters.  Including  the  distance  between  the  columns 
of  battle  ships  the  scouts  were  thus  spread  over  a  diameter  of  23  or  24 
kilometres.  On  the  whole,  the  results  were  considered  excellent  and 
capable  of  development  on  a  larger  scale,  one  still  more  suited  to  the 
needs  of  search.  In  this  order  the  evolutions  and  signal  exercises  con- 
tinued during  the  night.  Steaming  at  8  knots,  head  to  sea,  the  battle- 
ships were  not  in  exact  column,  but  bore  on  each  other's  quarter  at  an 
angle  signaled  by  the  flagship.  Two  rockets,  fired  at  intervals,  indi- 
cated the  position  of  the  Formidable. 
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Daring  these  mauceavres,  tbongh  a  gale  was  blowing,  the  battle  ships 
broaght  the  sea  at  different  angles  and  even  abeam.  They  behaved 
well  and  kept  their  positions  admirably;  At  d^^ylight  the  torpedo  ves- 
sels were  used  for  calling  in  the  advanced  scouts  ^  the  fleet  was  then  3 
miles'  south  of  Belle  Isle  light-house.  At  3  p.  m.  it  anchored  off  Qui- 
b6ron. 

On  the  night  of  the  9th  there  was  an  attack  by  torpedo  boats ;  nets 
were  lowered,  and  the  search-lights  turned  on.  Owing  to  the  reflection 
by  the  fog,  which  it  could  not  penetrate,  the  electric  light  prevented 
the  steam  launches  and  torpedo  vessels  on  dcout  service  from  keeping 
an  effective  lookout.  They  were  blinded  by  their  own  projectors.  The 
gunners  were  favored  but  little  more,  and  the  torpedo  boats  succeeded 
in  launching  their  torpedoes  against  the  battle  ships  at  a  less  distance 
than  that  prescribed  by  the  rules. 

On  the  10th  the  fleet  left  Qaib6ron,  heading  towards  the  northwest. 
It  executed  manceuvres  on  opposite  courses  with  an  attack  by  torpedo 
boats.  The  two  divisions  at  600  metres  distance,  each  in  column  of 
vessels,  steamed  on  parallel  and  opposite  courses,  the  torpedo  boats 
keeping  on  the  disengaged  side.  Those  of  the  first  division,  in  two 
groups,  were  behind  the  Formidable  and  Amiral  Duperr^j  and  were  to 
attack  the  leading  battle  ships  of  the  second  division.  The  first  group 
attacked  the  Amiral  Baudin  after  having  passed  under  the  bow  of  the 
Formidable;  the  second  group,  going  between  the  Formidable  and 
Duperriy  headed  for  the  Trident.  The  attack  was  executed  badly,  and 
the  torpedo  boats  remained  only  3  minutes  under  the  fire  of  the  battle- 
ships. 

In  the  second  evolution  the  torpedo  boats  were  in  rear  of  the  Requin 
and  the  Furieux,  Some  attacked  while  going  about,  others  while  pur- 
suing the  isecond  division,  in  other  words,  after  having  gone  about  com- 
pletely.   But  the  latter  attacks  were  not  very  successful. 

On  the  11th  the  divisions  manoeuvred,  one  in  column  of  vessels,  the 
other  in  line  abreast.  The  first  in  column,  with  its  torpedo  boats  in  two 
groups,  passed  between  the  Redoutaile  and  the  Vauban  of  the  second 
division,  which  were  800  metres  apart.  The  torpedo  boats,  having  the 
enemy  on  both  sides,  were  much  exppsed  and  their  attack  was  weak; 
but  it  was  not  so  in  the  next  evolution,  where  the  formations  were  re- 
versed.' The  first  division  in  line  abreast,  with  its  torpedo  boats  behind 
the  Bequin  9,nd  the  Marengo^  cut  through  the  second  division  in  column 
of  vessels.  Their  attack  was  easy ;  they  could  torpedo  not  only  the 
Trident  and  the  BaudiUj  but  also  the  Bedoutable  and  the  Vauban.  The 
fleet  passed  the  night  at  Hoedic  anchorage.  On  the  12th  it  man(£uvred 
in  Audieme  Bay  and  on  the  13th  arrived  at  Brest,  where  it  provisioned 
and  coaled  on  the  15th. 
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8KC0ND  PEBIOD. 

The  second  period  began  on  the  I7th  of  July;  the  rnles,  derived  ftom 
the  first,  were  to  be  applied  to  given  strategic  conditions. 

The  General  Idea  was  as  follows :  A  fleet  leaving  Gherboarg,  in  time 
of  war,  is  to  search  for  and  join,  at  the  entrance  to  the  channel,  anoth^  | 
fleet  coming  from  Toulon,  which  is  ignorant  of  the  declaration  of  war.  ; 
The  combined  forces,  as  one  fleet,  are  to  find  and  drive  back  an  eneiuy'i  J 
squadron  arriving  from  the  North  Sea  to  attack  the  coast  of  Normandj.  | 

The  French  fleet,  the  principal  part  of  which  was  at  St.  Vaastb-  { 
Hougue,  was  to  protect  Cherbourg  and  Havre.  A  squadron  detaclied  \ 
from  the  fleet  was  on  the  lookout  at  the  entrance  of  the  Strait  of  Dover  | 
beyond  Dieppe.  Its  scouts  were  to  keep  the  Admiral  informed  of  the  i 
movements  of  the  enemy.  On  learning  of  the  latter's  arrival,  the  fleet  I 
was  to  go  rapidly  to  the  support  of  the  lookout  squadron,  and  to  drive  I 
the  enemy's  squadron  into  the  North  Sea. 

PBEPABATORY  MAN0GUVBE8.  I 

I 

The  fleet  left  Brest  on  the  17th  about  10  a.  m.,  in  double  column  bf  i 
divisions,  the  first  on  the  right,  the  flying  squadrons  in  column  of  ves-  | 
sels  behind  their  respective  divisions.    The  dispatch  vessels  were  300  ' 
metres  from  the  flagship  and  forward  of  her  beam.    Near  Mengao 
Rock|  in  the  entrance,  the  Admiral  signaled  to  the  second  diviBioii 
^^  ManoBUvre  at  will."    The  latter  stood  southward,  while  the  first  con- 
tinued northward  of  the  Hock.    At  11  o'clock  the  fleet  again  formed 
column  of  vessels  by  divisions,  the  flrst  on  the  right,  the  distanoe 
between  columns  being  800  metres;  course  8.  C8o  W.    At  11.30  tbe 
Milan  struck  a  rock  and  signaled  that  she  was  leaking^  the  bole  made 
was  7  feet  long  by  3  feet  wide  and  her  pumps  barely  kept  her  afloat 
till  she  could  reach  the  docks.    The  Sfax^  Rigaultde-Genouilly  and 
Yautour  were  ordered  to  her  assistance  and  she  returned  to  Brest 

The  fleet  continued  its  course.  The  weather  was  calm  and  dear  at 
first,  but  soon  became  foggy.  The  Admiral  then  stood  for  Douaruenex 
Bay,  where  the  fleet  anchored  at  8  p.  m. 

The  18fch  was  foggy. 

The  weather  of  the  19th  was  fine.  The  cruisers  exercised  at  targirt 
practice  and  in  the  evening  there  was  an  attack  by  torpedo  boats.  Six 
tori)edo  vessels  were  sent  out  as  scouts,  four  of  them  being  well  ad- 
vanced. The  torpedo  boats  left  at  6  p.  m.  and  returned  under  cover  of 
the  land,  making  their  attack  between  9.30  and  10.30  p.  m.  At  9^ 
firing  to  the  southward  was  heard.  The  Bomhe  and  the  DaguCy  discov- 
ering the  first  group  of  torpedo  boats,  opened  a  heavy  fire.  It  passed, 
nevertheless,  followed  by  the  second  group;  but  the  torpedo limts 
soon  fell  under  the  rays  of  the  search-lights.  They  were  then  exj  eed 
to  a  possibly  terrific  fire ;  but  the  attack  was  not  regarded  as  n.  ses- 
sarily  a  failure  because  the  fire  of  the  fleet  seems  to  have  been  wil  I  ^ 
first,  through  the  demoralization  arising  from  an  attack  by  t^-^  edo 
boats. 
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STRATEGIC  MAXtEUTBEK. 


On  the  20th  of  July  the  strategic  mancea  vres  began.  The  fleet  formed 
in  two  divisions. 

The  first  weighed  without  its  torpedo  boats  and  stood  to  the  north- 
ward. It  was  supposed  to  have  left  Cherbourg  at  4  a.  m.,  July  21.  The 
other  division  stood  southward  and  was  to  man(Buvre  as  if  arriving 
from  Toulon  and  was  to  reach  Cherbourg  without  communicating  with 
TJshant. 

It  was  the  application  on  a  large  scale  of  the  method  of  searching  for 
an  enemy,  tried  during  theiirst  period  in  the  neighborhood  of  Quib^ron. 
The  Second  Division  steered  towards  the  northwest  during  the  night 
of  the  20th3  passing  near  TJshant  in  sight  of  Viferge  Island,  and  made 
Point  de  la  Hague.  On  the  21st  about  noon,  in  foggy  weather  and 
Batz  Island  bearing  abeam,  the  scouts  of  the  Second  Division — fleet  from 
the  Mediterranean — signaled  the  presence  of  the  First  Division  or 
Channel  Fleet.  The  combined  forces  stood  for  St.  Yaast.  Kear  the  Cas- 
^aets  an  accident  occurred  to  the  machinery  of  the  EpervieVj  and  she 
[returned  to  Cherbourg  escorted  by  the  Primauguet.  The  torpedo  boats 
[liad  rendezvoused  at  Cherbourg ;  the  Edmond-Fontaine  and  No.  128 
were  the  only  ones  to  join  the  fleet  at  St.  Yaast. 

The  enemy  was  represented  by  the  Primauguet  and  the  Rigault-de- 
Genouilly.  The  French  lookout  squadron  under  Kear- Admiral  Gervais 
consisted  of  the  Marengo^  Requitij  Furieux^  Sfax,  Vautour^  For  fait,  and 
torpedo  boats  No.  128  and  Edmond-Fontaine.  It  got  under  way  at  11 
p.m.  of  the  22d.  The  rest  of  the  fleet  remained  at  anchor  during  the 
23d,  covering  at  once  Cherbourg  and  Havre.  The  dispatch  vessels 
were  the  advanced  scouts,  on  a  circle  of  2^  miles  radius  from  the  squad- 
ron. During  the  night  the  Milan  was  detailed  to  keep  up  communica- 
tion between  the  scouts  and  the  fleet.  The  latter  was  cleared  for 
action. 

About  6  a.  m.  on  the  24th,  the  Vaiitour  brought  intelligence  that  the 
lookout  squadron  had  sighted  the  enemy. 

The  fleet  weighed  at  once,  formed  in  column  of  vessels,  speed  8  knots; 
the  Forbin,  Milatij  and  Vautour  were  abreast  the  column.  The  speed 
Uras  increased  to  10^  knots }  then  the  Forbin  was  ordered  to  chase  the 
Bospicious  vessels,  keeping  the  flagship  in  sight.  The  Admiral  sig- 
naled to  form  line  abreast,  the  intervals  between  the  battle  ships  to  be 
IfiOO  metres,  the  Amiral'Baudin  being  guide  ship.  On  coming  up  with 
the  lookout  division,  the  latter  formed  a  reserve  squadron  in  rear  of 
the  fleet.  The  Courhet  and  Bedoutahle  were  then  ordered  to  chase  the 
enemy. 

About  10  a.  m.  the  fleet  stood  for  St.  Vaast ;  on  the  25th  it  entered 
Cherbourg,    As  an  end  to  the  mancBuvres,  Cherbourg  was  bombarded, 
the  passes  forced,  and  the  fleet  was  attacked  by  the  torpedo- boats  co- 
operating with  the  mobile  defense  of  the  port. 
1538— No.  X— .-.17 
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CAKUALTIGS. 

r 

The  accidents  to  the  Nielly^  Forbin^  and  Milan  have  been  mentioned. 

Ou  the  evouiu^  of  the  17th,  the  Dagu^s  feed  pumps  broke  down  and 
8he  was  taken  in  tow  by  the  Milanj  which  took  her  to  Gran. 

At  10  a.  m.  on  the  132d,  the  Vauban  had  to  leave  the  line  because  of 
hot  bearings.  In  the  evening  the  steering  gear  of  the  Courbet  carried 
away ;  it  was  not  replaced  till  the  following  morning. 

On  the  2Gth,  leaks  occurred  in  the  boiler  tubes  of  the  Couleuvrine; 
and  on  the  27th  she  was  taken  in  tow  by  the  Bedoutable.  On  the  same 
daj'  the  Dague's  feed  pump  again  broke  down,  and  the  Courbet  took  her 
in  tow,  where  she  remained  till  in  sight  of  He  de  Groix.  After  the  Coo- 
leuvrine  and  the  Dagite^  the  Vautour  signaled  an  accident ;  she  was  left 
to  the  care  of  the  Bayard  and  did  not  n^join  the  squadron  till  3  o'clock 
in  the  morning.  It  was  finally  the  Trident  which  in  her  turn  was  obliged 
on  the  28th  to  leave  the  line  for  a  few  hours,  as  she  could  not  keep  up 
with  the  fleet. 

It  seems  that  the  fleet  was  detained  at  the  Gl^nan's  anchorage  for  3 
days  niaking'good  defects  in  the  torpedo  and  dispatch  vessels. 

On  the  28th,  the  Epervier'^n  circulating  pump  broke  down,  and  she 
had  to  go  into  dock  at  Cherbourg,  where  her  injuries  were  found  to  be 
so  serious  as  to  require  several  weeks  for  repairs. 

COMMENTS. 

The  battle  ships  and  cruisers  behaved  well  at  se^,.but  the  torpedo  and 
dispatch  vessels  were  a  source  of  anxiet3%  Several  times  the  battle  ships 
were  obliged  to  take  some  of  them  in  tow ;  the  mancbuvres  seem  to  prove 
that  they  have  not  sufiicient  endurance.  Their  very  powerful  and  com- 
plicated engines  are  in  small  and  light  hulls ;  and  in  continued  bad 
weather,  which  occurred  during  the  later  manuni vres,  the  personnel  gave 
out  constantly.  During  the  gale  of  July  7  they  were  sent  to  the 
Gl<)nan's  anchorage  under  convoy  of  a  cruiser.  In  good  weather,  how- 
ever, they  were  very  useful  as  scouts  and  as  torx)edo>boat  catchers. 
They  would  be  valuable  in  large  bays  and  near  the  coast  as  the  auxil- 
iaries of  cruisers  that  are  able  to  keep  the  sea  in  all  conditions  of 
weather. 

The  method  of  exploration  or  of  search  for  an  enemy  could  receive 
greater  development  and  one  more  suited  to  the  needs  of  war.  Its  ob- 
ject is  two  fold : 

(1)  To  ascertain  the  position  and  disposition  of  the  enemy^  thus  eua* 
bliug  the  fleet  to  form  in  the  best  order  of  battle  and  at  the  most  opi)or- 
tune  moment.  It  will  also  increase  the  chance  of  escape  if  the  force  is 
not  in  a  position  to  flght. 

(2)  To  prevent  the  enemy's  cruisers  from  gaining  intelligence  of  the 
strength  of  the  fleet,  and  to  chase  them  before  they  can  even  sight  the 
main  squadron. 
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The  formation  of  the  fleet  in  a  cross  was  only  satisfactory  when  the 
lookout  zone  was  within  certain  limits  of  area.  As  long  as  two  succes- 
sive extremities  of  the  cross  are  not  too  far  ax)art  to  prevent  the  circles 
of  visibility  of  those  points  from  cutting  or  being  tangent,  no  hostile 
ship  C4in  enter  the  sectors  AOD,  DOC,  etc. 
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But  if  the  lookout  radius  be  doubled  (that  is,  become  45  or  50  kilo- 
metres), which  would  perhaps  be  desirable  in  practice,  the  length  of  the 
arms  of  the  cross  increases,  the  extremities  are  farther  apstrt,  and  the 
sectors  are  larger.  The  circles  of  visibility  no  longer  intersect,  and  it 
becomes  necessary  to  put  additional  ships  in  the  sectors  for  lookout 
service.  The  lozenge-shaped  figure  changes  then  to  a  hexagonal  or  cir- 
cular one,  and  the  main  fleet  will  be  surrounded  by  a  belt  of  scouts. 
But  this  is  not  sufficient;  cruisers  must  go  successively  beyond  the  cir- 
cle to  seek  the  enemy  or  to  prove  that  he  is  not  in  a  given  position.  It 
is  easy  then  to  pass  from  the  system  tried  in  the  mancBuvres  to  that  in- 
dicated above ;  but  a  larger  number  of  scouts  will  be  required,  and 
faster  ones,  too. 

The  manoeuvres  proved  too  that  the  principal  commercial  and  military 
ports  should  be  provided  in  peace  with  large  sui)i)lies  of  coal  for  the 
use  of  the  fleet  in  war. 

They  also  demonstrated  the  fact  that  every  ship  should  be  able  to 
^communicate  with  the  coast  semaphone-stations;  and  that  every  cruiser 
or  other  vessel  on  scout  service  should  use  this  means  of  communicating 
-with  the  squadron  when  it  is  anchored  in  a  known  place.  In  the  latter 
jyart  of  the  strategic  manoeuvres  it  required  15  hours  of  direct  steam- 
ing on  the  part  of  the  Vautour  to  inform  the  Admiral  of  the  presence  of 
the  enemy  in  the  Channel.  Fifteen  minutes,  or  perhaps  a  half  hour, 
^would  have  been  sufficient  for  communicating  the  fact  to  himbysema- 
X>Iiore.  If,  since  the  detachment  of  the  lookout  squadron,  the  Admiral 
liad  changed  his  anchorage,  the  message  could  have  been  forwarded 
fyom  Saint  Waast.    Fully  14  hours  would  have  been  gained. 
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The  avera£:e  speed  of  the  battle  ships,  8  knots,  is  too  small  for  passing 
the  night  in  the  vicinity  of  the  enemy's  coast  on  account  of  the  liabil- 
ity to  attack  by  torpedo  boats. 

Ports  of  refuge  or  general  strategic  bases  of  operations  on  or  near 
the  coast  are  4^irable  for  the  defense  if  his  battle  ships  are  to  be  safe 
from  heavy  gales  or  are  not  to  fear  torpedo  attack  at  night. 

It  is  claimed  for  the  mancenvres  that  the  French  authorities  are  now 
able  to  lay  down  precise  rules  for  the  best  tactical  order  of  battle  for  a 
fleet  of  modern  vessels. 

The  addition  to  the  fleet  of  a  fourth  division  of  battle  ships  renders 
its  movements  very  slow.  A  very  long  time  was  necessary  for  gettaDg 
under  way :  and  especially  in  passing  from  column  of  vessels  to  line 
abreast. 

The  need  of  exercising  officers  and  crews  in  handling  their  vessels 
under  high  speed  was  further  emphasized  by  this  year's  operations. 

The  organization  of  the  second  class  of  Reserve  was  shown  to  be 
defective.  Theoretically  ships  of  this  class  are  ready  to  be  fitted  oat 
at  once.  The  period  given  them  for  doing  so  is  not  intended  for  re- 
pairs. 

The  engineer's  force  of  the  Reserve  is  not  large  enough  for  efficient 
handling  of  the  machinery. 

It  is  claimed  that  a  cause  of  mishap  in  the  very  fast  ships  lies  in  the 
boilers  of  locomotive  type ;  and  that  another  is  due  to  a  reductton  of 
their  speed  from  12  or  14  knots,  normal,  to  7  or  8  knots  in  squadron, 
and  even  to  4  or  5  knots,  head  to  wind.  It  was  noticed  that  when  these 
vessels  were  ordered,  upon  emergency,  at  high  or  full  speed,  an  accident 
was  probable  and  did  hapi>en  to  the  Epervier. 

Little  could  be  said  of  the  armored  cruisers  Bayard^  Vauban,  and 
DuguescUnj  which  may  be  regarded  as  smaller  battle  ships.  They  have 
hardly  a  serious  fighting  value  and  a  French  naval  writ-er  regards  it  as 
one  of  the  main  lessons  of  the  manoeuvres  that  they  should  be  replaced 
by  more  powerful  fighting  ships. 

There  seems  to  be  a  concensus  of  opinion  among  French  naval  offi- 
cers, as  the  result  of  the  first  period  of  the  manoeuvres,  that  snoall 
torpedo  boats,  instead  of  being  an  assistance,  are  a  positive  hindrance 
to  a  fleet,  unless  the  weather  be  unusually  good :  and  the  idea  is  also 
gaining  ground  that  the  value  of  the  torpedo,  except  for  coast  defense, 
has  been  exaggerated  greatly.  On  the  other  hand,  it  is  contended  bj 
French  authorities  that  the  machinery  of  the  swift  torpedo  vessels  k 
so  complicated  and  requires  so  much  study  on  the  part  of  both  officeis 
and  men  that  if  the  vessels  are  to  be  really  useful  they  should  never  be 
out  of  commission,  but  should  be  constantly  on  active  service,  if  for  no 
other  purpose  than  to  train  their  crews. 
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GERMANY. 

Theantamn  manoenvres  of  the  Ninth  Army  Corps  in  Schleswig-Hol* 
stein^  from  September  3  to  September  10,  derived  additiohal  interest 
from  the  presence  of  the  German  Emperor  and  from  the  cooperation  ot 
the  German  fleet  They  were  the  first  combined  mancBUvres  attempted 
in  Germany,  and,  perhaps,  anywhere  on  so  extensive  a  scale. 

The  armored  fleet  cooperated  actively  with  the  Ninth  Corps  daring 
only  one  day  of  the  mancenvres,  bat  its  presence  materially  affected  the 
operation  of  the  land  forces  throaghout  the  evolutions  near  Diippel 
daring  the  8tb,  9th,  and  10th  of  September. 

•  On  the  3d  the  Ninth  Corps  concentrated  in  and  about  Flensbarg 
The  German  Emperor  arrived  from  Kiel  in  the  Imperial  Yacht  Hohen 
zoUerfiy  escorted  by  the  following  vessels : 

(1)  Squadron  of  Evolution  (Vice- Admiral  Deinhard,  Comraander-in 
Chief):  Baden  (fiag)y Bayerny  Oldenburg^  Skud^Wurt€7nbergjh»tt\e-slups 
Zieten^  dispatch  and  torpedo  vessel. 

(2)  Practice  squadron  (Rear-Admiral  Schroeder,  Commander-in 
Chief) :  Kaiser  (flag),  Detitachlandj  Preusseny  and  Friedrieh  der  Groase 
battle-ships;  Irene j  practice  cruiser;  P/eil^  dispatch  and  torpedo  ves 
seL 

(3)  Torpedo  sqnadron :  BlitZy  dispatch  vessel ;  division  boat  Di  and 
six  torpedo  boats ;  division  boat  D5  and  six  torpedo  boats ;  division 
boat  Dfi  and  six  torpedo  boats. 

The  following  vessels  were  also  present  daring  the  evolutions : 
Ariadne  fkud  Luise,  unprotected  cruisers,  and  Rover ^  sailing  brig,  prac- 
tice vessels  for  apprentices;  Niohe{^\\)y  practice  ship  for  cadets. 

The  fleet  anchored  off  IJockholmivick  on  the  evening  of  the  3d,  the 
Hohenzollern  proceeding  to  Ekensnud.  The  Imperial  Headquarters  were 
established  in  the  Chateau  of  Gravenstein. 

FLEET  ■Alf<P.UyRfi8  AND  TARGET  PRACTICE. 

At  8  a.m.  on  the  6th  of  September  the  Emperor's  Standard  was  hoisted 
on  board  the  Baden^  and  the  fleet  stood  out  of  the  Flensburg  Fohrde  in 
doable  colamn  as  follows : 


Left  colamn. 

Right  column. 

BadeUf 

KaiacTf 

Oldenburg, 

DenhchlaHd, 

Bayern, 

Preusseiif 

IVurtembergt 

Friedrieh  do-  Grosse. 

It  was  preceded  by  the  Iretie  and  BlitZj  with  a  division  of  torpedo 
boats,  and  followed  by  two  divisions  of  boats  with  the  P/eil  and  Zieten. 
It  remained  in  this  formation  nutil  G  miles  from  land. 

The  general  plan  of  operations  was  as  follows :  Information  to  the 
efi'ect  that  a  hostile  sqnadron  had  passed  the  Great  Belt  was  telegraphed 
at  an  early  hour  in  the  morning  to  the  Admiral  in  command.    There- 
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npon  the  Admiral  was  to  weigh  "and  to  stand  out  tx>  sea  tp  find  and 
destroy  the  enemy.  The  aotual  enemy  was  only  a  skeleton  one,  and 
was  composed  of  six  floating  targets^  which  were  anchored  at  sea  over 
night  in  a  position  unknown  to  the  Oerman  fleet. 

The  Irene  and  the  dispatch  vessels  with  the  three  divisions  of  torpedo 
boats  acted  as  scouts.  About  10  a»  m.  the  Irene  returned  with  the  in- 
telligence ''Enemy  in  sight!^  At  10:30  passed  from  double  column  to 
single  line,  the  Baden  leading ;  at  10:45  the  course  was  changed  eight 
p4)ints  to  the  northward  and  the  fleet  approached  the  line  of  targets. 
The  latter  were  six  in  number,  anchored  about  400  yards  apart  in  a  line 
from  north  to  south,  and  consisted,  each,  of  two  pyramids  connected 
by  a  transverse  frame. 

When  the  fleet  changed  its  course  to  close  with  the  targets,  the  Irene 
took  position  astern  of  the  last  ship  in  line ;  the  Blitz  and  the  torpedo 
flotillas  returned  to  the  Fohrde.  The  formation  adopted  throughout 
by  the  torpedo  divisions,  except  when  on  scout  service,  was  the  division 
boat  leading,  followed  by  the  six  torpedo  boats  in  pairs,  each  pair  30^ 
abaft  its  leaders  and  broad  off  the  immediate  leader's  quarter. 

During  the  action  the  range  at  no  time  exceeded  22,400  yards  and  was 
usually  from  700  to  1,200.  The  sea  was  smooth,  the  light  good  and  the 
gun  platforms  steady.  The  damage,  however,  was  caused  chiefly  by 
machine  and  light-gun  fire;  the  heavy  projectiles  wrought  but  little 
destruction.    In  general  terms,  the  practice  was  fair. 

After  the  fleet  had  fired  at  one  side  of  the  targets,  it  changed  its 
course  180  degrees  and  passed  along  the  other  face,  firing  from  both 
main  and  secondary  batteries. 

The  fleet  then  formed  in  double  column  west  of  the  'targets  and  ap- 
proached the  latter,  firing  from  the  bow  guns  during  the  advance,  and 
breaking  through  the  line  in  this  formation.  In  this  case,  each  vessel 
masked  its  neighbor's  bow  fire  in  one  direction,  and  it  is  not  clear  what 
this  evolution  was  intended  to  effect. 

Finally  the  fleet  formed  line  and  rammed  the  targets ;  one  survived 
the  charge  and  was  afterwards  rammed  by  the  Irene, 

At  2  p.  m.  the  fleet  returned  to  its  anchorage,  the  Baden  leading. 

The  lessons  of  the  day  are  nilj  nor  was  it  intended  perhaps  that  there 
should  be  any.  It  is  stated  that  the  ramming  was  conducted  at  full 
speed,  which  in  actual  warfare  would  be  nearly  as  disastrous  for  the 
rammer  as  for  the  rammed.  The  vessels  obeyed  signals  promptly  and 
kept  their  stations  admirably,  the  discipline  was  excellent,  and  the 
celerity  and  silence  attending  the  work  at  the  batteries  were  all  that 
could  be  wished. 

COMBINKD  MANCKUTRKS,  SFPTKWBEB  8. 

The  General  Idea  was  as  follows: 

On  the  7th  of  September,  a  division  of  the  Eastern  Force  supported 
by  an  armoured  fleet  has  landed  unexpectedly  on  the  east  coast  of  Alseu 
Island.    A  portion  of  the  Western  Army  occupies  the  northern  part  of 


THE   NAVAL   MA NCEUVRES   OF   1890.  263 

Scbles  wig  and  the  line  from  Flensbnrg  to  Hadcrsleben.  The  fleet  of  the 
WestemForce  is  blockaded  in  the  harbor  of  Kiel ;  a  torpedo-boat  flotilla, 
of  two  divisions,  accompanied  by  one  dispatch  vessel,  is  alone  available 
and  occupies  the  Flensburg  Fohrde.  The  bridge  at  Sonderburg  has 
been  destroyed. 

The  Eighteenth  Division  represented  the  Eastern  or  invading  force; 
the  Seventeenth  Division,  the  Western  or  defending  force. 

For  the  former  it  was  assumed  that  the  Eastern  Division,  with  its  ad- 
vanced guard,  had  reached  Sonderburg  at  9  p.m., September  7^  that, 
shortly  before  this,  the  t6te-de-pont  on  the  opposite  shore  was  occupied 
by  the  enemy  and  the  bridge  destroyed;  that  during  the  night  the  work 
of  rebuilding  the  latter  was  begun ;  that  the  main  body  wasencampe<l 
at  Hornp  village  and  the  armored  fleet  at  anchor  in  Hornp  Haff. 

The  Oeneral  commanding  the  Eastern  Division  was  ordered  to  tako 
possession  of  Sundewitt  peninsula  on  the  8th  of  September,  with  the 
assistance  of  the  fleet. 

The  latter  was  divided  into  two  squadrons. 

First  Squadron :  Baden  (flag),  Bayern,  Wurtemhcrg^  Oldenhurfj,  and 
Zieten. 

Second  Squadron :  Kaiser  (flag),  Dcutschlandj  Preussen,  Friedrich  der 
Orosse,  TrenCj  and  Pfeil, 

The  Torpedo  Division  consisted  of  Division  Boat  No.  6,  and  six 
torpedo  boats. 

Tlie  Ariad'ne  and  Louise  were  assumed  to  be  armored  ships  with  tor- 
pedo-defense nets. 

It  was  assumed  for  the  defense  that,  on  hearing  of  the  enemy's  land- 
ing on  Alseu  Island  the  Western  Division  moved,  during  the  afternoon 
of  September  7,  toward  the  Siindewitt,  and  that  it  had  reached  the 
following  positions  m\ich  exhausted  and  late  in  the  evening : 

The  Thirty- third  Brigmle,  on  Diipi>el  Heights,  with  outposts  opposite 
Sonderburg ; 

The  Thirty-fourth  Brigade,  at  Anenbiill ; 

The  Seventeenth  Cavalry  Division,  at  Uldemp ; 

The  Train  and  Munition  columns  at  Eiukenio; 

The  Division  Headquarters,  at  Niibel ; 

The  Torpedo  Divisions,  in  the  Flensburg  Fohrde.  They  were  accom- 
panied by  the  Blitz.  The  First  Division  consisted  of  Division  boat  Di, 
and  six  boats ;  the  second,  of  Division  boat  D^  and  six  boats. 

The  General  commanding  received  intelligence  during  the  night  of 
the  7th-8th  that  Sonderburg  was  held  by  the  enemy,  and  that  a  hostile 
fleet  was  lying  in  Horiip  Hafi'. 

At  5  a.  m.  on  the  8th,  he  received  the  following  dispatch  from  the 
Commander-in-Ohief : 

Altona,  Septemhei'  7,  11  p.  in. 

Hold  the  Sundewitt.    Tho  Third  Brijrade  is  ordered  forward  to  assist  you,  and  will 

reach  Ap6nrado  on  the  evening  of  Septenilier  8th. 

N.  N. 
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The  following  divisional  orders  were  issued : 

Eastern  Division, 
BeadqnarterSf  Sonderburg  7,  ix,  10  p.  m. 

1.  The  enemy's  troops  hold  the  western  shore  of  Alsen  Snnd,  and  are  awaiting  re- 
inforcements from  the  north. 

2.  The  Eighteenth  Division,  after  effecting  a  junction  with  the  fleet,  will  force, 
with  the  assistance  of  the  latter,  a  passage  at  Sonderburg  to-uiorrow  morning,  to 
the  Bundewitt. 

3.  Pioneer  Battalion  No.  9  will  prepare  daring  the  night  four  ferries  which  are  to 
be  ready  for  use  at  7.45  to-morifow  at  designated  points. 

4.  The  Duke  of  Holstein  Regiment  (d5)  will  be  ready  to  embark  at  7.45  to-mor- 
row at  the  points  indicated ;  after  landing,  Colonel  Goldschmidt  will  at  once  take 
possession  of  the  old  bridge-head  line. 

5.  This  advance  will  be  covered: 

North  of  Sauderhwrg :  By  two  detachments  of  Artillery  Regiment  No.  9,  between 
Baadsagger  and  the  Sonderbnrg  Cemetery. 

South  of  Sonderburg  :  By  the  armored  fleet. 

In  the  centre :  By  the  advanced  posts ;  Battalion  No.  1,  Eighty-fourth  Regiment, 
in  the  houses  along  the  water  front  of  Sonderburg  to  aud  including  the  castle. 

The  above  forces  will  be  in  position  and  ready  to  open  Are  by  7  a.  m. 

6.  The  main  body  will  be  brought  forv^ard  by  Maj.  Gen.  V.  Lossberg  from  Horiip 
Klrche  in  time  to  follow  the  advanced  guard,  Duke  of  Holstein  Regiment,  at  ti  a.  m 

7.  The  main  body  will  cross  in  the  following  order : 

f  Jtiger  Battalion,  Nd.  9.  \ 

I, Two  squadrons  of  Sixteenth  Hussars.    J 

Second  line:  Thirty-flfth  Infantry  Brigade,  Maj. -Gen.  Von  Lundblad. 
Third  line:  Artillery  Regiment,  No.  9. 
Fourth  line:  Sixteenth  Hussars. 
The  position  of  the  first  and  second  lines  will  be  assigned  by  offices  of  the  8ta£ 

7.  1  will  be  at  the  Castle  of  Sonderburg  after  6.30  a.  m. 

8.  After  rebuilding  the  bridge,  and  while  holding  the  enemy's  front,  1  shall  attack 
the  enemy's  right  wing  in  its  i)resumed  position  on  the  Diippel  Heights,  assisted  by 
the  iire  of  the  fleet  and  by  the  Naval  Brigade,  landed  south  of  the  Diippel  monument. 

9.  Trains  will  park  east  of  Sonderburg  on  the  Augusteuburg  road. 

10.  The  ammunition  trains  will  remain  in  their  present  positions. 

VON  SCHBRFF. 

Western  Division, 
Division  Seadquarters,  Nubel,  September  8,  5:30  a.  m. 

1.  The  enemy  holds  Sonderburg.    A  hostile  fleet  is  at  anchor  in  Horup  Haff. 

2.  The  division  will  hold  the  Sundew itt. 

3.  1  shall  resist  the  attempted  landing  of  the  enemy  with  the  aid  of  the  torpedo- 
boat  divisions. 

4.  Subdivisions  of  troops  will  remain  as  already  indicated. 

5.  The  Thirty- third  Brigade  will  remain  on  the  Diippel  Heights  and  hold  them 
against  the  enemy's  advance  from  Sonderburg.  Advance  posts  will  remain  as  indi- 
cated. At  Diippel  Mill  and  on  height  No.  52  near  Neu  Fryendal  the  oavalry  will 
establish  observation  points. 

6.  By  8  a.  m.  the  Thirty-fourth  Infantry  Brigade  will  be  in  position  west  of  tiie 
Steudemp ;  will  reconnoitre  aud  effect  a  junction  on  the  Braacker  Peninsula  with  one 

squadron  of  the  torpedo  division. 
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7.  By  8  a.  m.  the  Seventeenth  Cavalry  Brigade  will  he  in  position  west  of  Wester 
Satrup^  will  reconnoitre  in  the  direction  of  Alsen  Sund,  Alaen  Fohrde,  and  Apenrader 
Fohrdo. 

8.  By  8  a.  m.  the  trains  and  colnmns  will  he  on  the  Laggardholz-Gravenstein  road  ; 
the  heavy  trains  on  the  FischbekhoUz-Atzhiill  road;  heacls  of  columns  at  the  places 
last  named. 

9.  I  shall  be  at  the  DUppel  monnment  after  7:30  a.  ra. 

Count  FlNCK  VON  FiNCKENSTEIN. 
OPERATIONS. 


At  5:30  a.  m.  on  the  8th  the  torpedo  boats  of  the  Western  Division 
were  anchored  off  the  Oliicksborg  wharf.  They  were  painted  black ;  no 
bright  work  was  visible,  not  even  on  the  revolving  cannon.  The  deck 
tubes  were  trained  to  port  and  starboard,  the  bow  tube  openings  remain- 
ing closed,  thoagh  the  water  was  smooth. 

North  of  Habernis  and  commanding  the  approach  from  Flensburg 
were  the  three  assumed  ironclads,  Irene^  Ariadne,  and  Louise^  of  the 
Eastern  Division,  with  a  torpedo  squadron  in  reserve. 

By  7:30  a.  m.  the  operations  at  Sonderbnrg  began.  The  Eighty-fourth 
Begiment  opened  fire  against  the  opposite  shoi'e,  aided  by  the  field 
artillery.  Meanwhile  part  of  the  advanced  guard  of  the  Eastern  Divi- 
sion was  embarked  and  was  crossing  to  the  opposite  shore.  The  pon- 
toons were  of  iron  lashed  in  pairs ;  the  bow  and  stern  were  kept  clear 
for  the  rowers,  of  which  there  were  four  on  a  side ;  each  boat  could 
carry  40  men. 

No  attempt  was  made  to  lay  a  bridge.  After  each  pontoon  had  made 
six  round  trips  it  was  assumed  that  sufficient  time  had  elapsed  for 
rebuilding  the  bridge;  the  bulk  of  the  Eastern  Army  therefore  crossed 
by  the  Sonderburg  boat-bridge  to  the  Silndewitt  side.  Under  favor- 
able conditions  the  Pioneer  Division  can  lay  a  bridge  of  400  metres  at 
the  rate  of  5  metres  in  90  seconds. 

At  8  a.  m.  the  fleet  steamed  out  of  Horup  Haff  in  line  abreast,  form, 
ing  column  of  vessels  immediately  after  clearing  the  entrance.  It  swept 
past  Sonderburg  and  into  the  Wenning  Bund  at  moderate  speed,  the 
main  and  secondary  batteries  and  top-guns  pouring  a  terrific  fire  on  the 
t^te-de-ix>nt  and  DUppel  heights,  against  which  no  land  force  with  field 
artillery  could  have  stood  for  a  quarter  of  an  hour.  If  the  fleet  wished 
to  secure  a  perfectly  clean  beach  for  landing,  it  surely  did  so.  The 
right  wing  of  the  West  Division  promptly  withdrew  under  cover  north 
of  the  monument ;  the  Schuetzen  Battalion  retired  around  the  beach 
along  the  Wenning  Bund  and  formed  in  a  line  south  of  the  Duppel  mill 
to  continue  later  the  flanking  movement  westward. 

The  fleet  advanced  slowly  across  the  mouth  of  Alsen  Sund,  stopped 
at  the  t^te-de-pont  to  watch  the  fight  between  the  Holstein  Begiment 
and  advanced  posts  of  the  Thirty-third  Brigade ;  and  thereby  missed 
the  appointed  time  of  anchorage. 

By  8:30  it  had  moored  head  and  stern  in  the  Wenning  Bund.    At  8:40 
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the  flagship  signalled  "  Prepare  for  landing  ^  ]  boats  were  lowered  on 
the  disengaged  side.  The  fleet  continued  its  fire  on  the  Dnppel  heights 
till  8:57,  when  the  first  oolnmn  of  boats  appeared  astern  of  the  Baden^ 
followed  immediately  by  the  landing  parties  of  the  other  ships. 

The  Wenning  Band  beach  varies  from  75  to  250  feet  in  width ;  the 
approach  is  gradual  and  clear ;  an  ordinary  cutter  can  advance  to  within 
30  feet  of  the  shore. 

Each  lauding  party  left  its  vessel  in  column  of  boats,  towed  by  the 
steam  launch ;  at  150  yards  from  the  beach,  the  boats  cast  off  and  x>allecl 
in,  the  launches  covering  the  advance  with  the  fire  of  their  boat-guns. 

The  Naval  Brigade  consisted  of  marines,  sailors  as  infantry,  and  a 
medical  staff;  the  pioneer  corps  was  equippiBd  and  held  in  readiness, 
but  was  not  disembarked. 

Within  20  minutes  after  leaving  the  ships,  this  brigade  had  landed 
and  formed  for  action  without  the  slightest  hitch  or  mishap ;  through- 
out the  entire  operation,  not  a  single  loud  order  or  shout  was  beaid 
from  any  quarter.  The  boats  were  beached  in  such  positions  that  the 
crews  had  to  wade  ashore,  many  of  them  waist  deep,  but  the  quickness 
and  neatness  of  formation  on  shore  were  beyond  praise. 

When  the  Naval  Brigade  was  about  half  way  ashore,  the  Western  tor- 
pedo boats  hove  in  sight,  steaming  at  full  speed  around  the  Braacker 
Peninsula  opposite  Koppelholz.  Only  one  division  took  part  in  this 
attack,  the  other  having  branched  off  to  threaten  the  Irene  and  her  con- 
sorts, or  to  attack  the  torpedo  boats  of  the  Eastern  Division.  Of  the 
former,  the  two  leading  boats  headed  for  the  Kaiser^  the  rest  for  the 
Baden.  It  was  afterwards  stated  semi-officially  that  the  attack  was  a 
failure ;  it  could  scarcely  be  otherwise  with  an  armored  fleet  and  a  di- 
vision of  torpedo  boats  to  check  the  advance.  The  fact  remains,  bow- 
ever,  that  the  commanding  officer  of  the  West  Flotilla  chose  the  best 
moment  for  the  attack,  as  his  enemy's  vessels  were  in  the  confasion 
attendant  on  landing  their  men,  their  offensive  powers  were  weakened, 
and  their  nets  not  out.  The  Western  torpedo  boats  eventually  with- 
drew to  the  neighborhood  of  Ekensund  and  attempted  no  further  oper- 
ations during  the  day. 

No  artillery  was  landed ;  the  medical  staff  was  very  prompt  with 
stretchers  and  other  preparations  and  was  quite  ready  to  follow  the  ad- 
vance. As  the  operations  of  the  brigade  would  last  only  a  few  hours, 
no  commissariat  was  organized. 

Directly  after  landing,  the  Brigade  advanced  in  a  northerly  direction, 
with  its  front  towards  the  Diippel  monument ;  the  Schuetzen  Battalion 
parsed  in  the  rear  of  it,  advancing  along  shore  with  the  objective  of 
Alt  Fryendal.  Later  both  of  these  bodies  formed  the  extreme  left  of  the 
East  Division,  and  were  among  the  first  organizations  pushed  towards 
Niibel  and  south  of  the  road  to  that  place  from  the  Diippel  mill.  By 
1:30  p.  m.  the  Naval  Brigade  was  withdrawn  from  the  advanced  line 
and  sent  back  to  its  boats. 


I 

i 


i 


»4 


f€ 


se 


THE  NAVAL   MANCEUVRES   OF   1890.  267 

Thoagh  the  evolntions  performed  were  of  the  simplest,  yet  the  men 
were  in  the  firing  line  thronghont  There  was  no  donbt  or  hesitation 
«D  the  part  of  either  officers  or  men  as  to  what  they  had  to  do.  The 
tasbes  forward  in  line  were  made  with  a  snap  and  precision  well  worthy 
of  their  snrroandings,  which  is  saying  very  mnch.  The  men  thongh 
yonng  had  sufficient  resources  in  their  own  discipline  and  officer  corps 
to  pull  them  through  any  shore  operation  which  they  could  be  expected 
with  reason  to  undertake. 

The  results  of  the  day  may  be  thus  summarized :  The  right  wing  of 
the  defense  having  been  turned  by  the  Eastern  Force  and  by  the  over- 
whelming urtillery  lire  of  the  fleet,  the  General  of  the  Western  Army 
made  a  vigorous  offensive  movement  with  the  Thirty- fourth  Brigade  in 
the  direction  of  Backebull  and  Height  45.  Under  cover  of  this  ad  vance, 
he  withdrew  his  own  right  wing  along  the  Niibel  road,  his  artillery, 
west  of  Diippel,  preventing  too  sudden  an  advance  of  the  Eastern  Array, 
while  the  bulk  of  his  own  forces  retired  towards  the  Atzbiili-Auenbiill 
line,  about  5  miles  west  of  Diippel. 

COMMENTS. 

The  Western  Army  could  not  do  more  to  fortify  its  position  on  Diip- 
pel Heights,  especially  agaiust  the  probable  fire  of  the  fleet,  because 
the  defenders  had  reached  their  positions  very  much  exhausted^  a  fact 
which  threw  out  this  contingency. 

The  Western  Army  could  not  flank  the  beach  and  demoralize  the 
]N[aval  Brigade  on  ar  rival,  because  the  depth  of  the  Wenning  Bund  would 
permit  any  of  the  light-draught  vessels  to  destroy  any  battery  or  infantry 
force  that  took  up  a  flanking  position.  The  arrival  of  the  assailant 
being  unexpected,  there  was  no  time  to  lay  out  torpedoes  in  such  an 
unfrequented  bay  as  the  Wenning  Bund. 

In  the  details  of  the  General  Idea  it  was  assumed  that  the  defense 
wa6  in  a  losing  fight  from  the  start ;  that  its  positions  alongshore  were 
so  swept  by  the  fire  of  the  fleet  that  no  force  could  hold  them ;  and  that 
it  was  marking  time,  while  w^aiting  the  arrival  of  assistance.  Under 
these  conditions  the  fleet  could  land  a  brigade  to  assist  in  driving  back 
the  Western  Army,  especially  since  it  was  already  engaging  a  superior 
force  in  front  The  beach  was  assumed  perfectly  clear;  otherwise, 
landing  against  modern  infantry  fire  is  impossible,  the  forces  being 
equal  in  fire  discipline.    The  boats'  crews  remain  helpless  too  long. 

As  a  matter  of  fact,  if  a  few  hundred  men,  well  supplied  with  ammu- 
nition, were  covered  by  rifle-pits,  whose  position  could  not  be  made  out 
by  the  enemy,  and  such  force  were  required  to  withhold  its  fire  until  the 
moment  of  the  boats'  deployment  for  landing,  not  one  of  the  latter  would 
have  reached  the  shore  after  5  minutes  of  rapid  fire.  If  the  proper 
moment  for  opening  fire  were  selected  by  the  defense  in  such  a  case,  it 
is  not  probable  that  the  fire  of  the  ships  would  have  helped  the  boats. 
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ITALY. 

The  Idea  of  the  mancBavres  in  Italy  was  to  test  the  efficiency  of  the 
semaphore  service  and  of  the  vedette  stations  in  signaling  to  a  fleet 
charged  with  the  defense  of  the  coast  against  sadden  attack. 

The  Semaphore  Service  is  controlled  by  the  Ministry  of  Marine.  It  is 
very  complete }  forty-five  stations  have  been  established  on  the  coast 
and  the  adjacent  islands,  while  nineteen  more  are  building.  The  coast  , 
fortifications  are  also  supplied  with  outlying  vedette  and  searchlight 
stations.  The  rating  of  telegraphist  has  been  established  for  this 
system. 

A  month  before  the  mancenvres  began  the  stations  were  inspected 
carefully  and  others,  which  are  reserved  for  actual  war,  were  occupied. 

The  ships  were  divided  into  two  squadrons,  as  follows: 

First  Squadron  (Admiral,  the  Duke  of  Genoa,  Commander-in-Chief). 
Lepanto  (flag),  battle  ship ;  Piemonte  and  Dogali,  protected  cruisers, 
second  class ;  AvvoltoiOy  Falco^  and  NibbiOj  torpedo  boats,  first  class; 
and  six  or  eight  other  torpedo  boats,  which  were,  perhaps,  of  the  sec- 
ond class. 

Second  Squadron  (Admiral  Sambuy,  Commandet-in-Ohief).  Dandolo 
(flag),  Duilioj  and  Lauriay  battle  ships. 

The  First.  Squadron  was  charged  with  the  defense.  The  several  vessels 
maiuUiiued  almost  constant  communication  with  the  semaphores  of  their 
respective  sectors  of  coast ;  when  beyond  signal  distance,  they  used 
carrier  pigeons. 

The  Second  Squadron  was  the  attacking  force. 

The  zone  of  operations  extended  from  Cape  Mele,  on  the  Gnlf  of 
Genoa,  to  the  Straits  of  Piombino,  and  included  the  islands  of  the 
Tuscan  Archipelago. 

Porto  Ferraio  was  used  as  a  base  by  the  First  Squadron  and  Madda- 
lena  by  the  Second. 

Yice-Admiral  Lavera,  on  board  the  Italia^  his  flagship,  acted  as  um- 
pire. 

Hostilities  began  on  the  morning  of  the  28th  of  July.  The  defense 
vessels  were  capable  of  good  speed  and  were  well  qualified  for  scont 
service ;  they  were  deployed  with  a  view  to  easy  communication  with 
the  semaphores  and  with  each  other. 

The  first  operation  was  an  attack  npon  the  Tuscan  coast.  The  Dan- 
dolo  and  the  Builio  passed  to  the  westward  of  Corsica,  while  the  Lauria 
steamed  directly  to  the  eastward.  They  eluded  the  cruisers  of  the 
defense,  and  the  Lauria  attacked  the  town  of  Cecina  during  the  night; 
when  signaled  by  the  semaphore  station,  she  steamed  northward,  arriv- 
ing ofi'  Gorgona  at  10  a.  m.  on  the  29th. 

On  the  same  day  at  2  p.  m.,  the  Dandolo  and  the  Duilio  passed  in 
sight  of  Elba,  and,  favored  by  a  fog,  shaped  their  course  for  Genoa, 
hoping  to  surprise  it.    But  at  4  o^clock  the  next  morning,  the  fog  lifted, 
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and  the  two  vessels  discovered  that  they  were  almost  surroanded  by 
the  LepantOy  Pieinontej  Dogali,  and  the  three  first-class  torpedo  boats. 

They  ran  at  fall  speed  to  the  southward  till  the  limit  of  the  zone  was 
reached,  when  the  chase  ceased  and  they  rejoined  the  Lauria.  The 
three  battle  ships  then  steamed  towards  Yado ;  and,  though  preceded 
by  the  Piemonte  and  reported  by  the  semaphores,  they  arrived  there  on  ' 
the  31st  at  1:50  p.  m.;  one  hoar  later  the  Lepanto  and  the  Dogali 
were  sighted,  when  they  ran  to  the  southward  and  westward,  followed 
by  the  Pienionte. 

Daring  the  night  an  attempt  was  made  to  capture  Speziaby  surprise, 
but  the  cruisers  were  on  the  alert 

On  the  1st  of  August  the  Lepanto  was  decoyed  to  the  westward  by  a 
ruse  of  the  Duilio ;  the  Dcmdolo  and  the  Lauria  then  forced  their  way 
through  the  line  of  cruisers  and  made  a  successful  attack  on  Leghorn. 
They  remained  off  the  city  until  sundown,  when,  fearing  the  approach 
of  torpedo  boats,  they  gained  an  offing. 

At  an  early  hour  on  the  morning  of  the  2nd,  the  Dandolo  and  the  Duilio 
appeared  off  Gopoa  and  the  Lauria  off  Spezia,  but  were  driven  off  by 
the  torpedo  boats  and  ships  of  the  defense.  They  rendezvoused  off 
Gorgona  and  then  approached  Yado,  but  withdrew  on  account  of  the 
torpedo  boats. 

During  the  manceuvres  the  work  of  the  semaphore  and  the  vedette  sta- 
tions and  the  exchange  of  ordinary  and  urgent  signals  between  them 
and  the  vessels  of  the  fleet  were  said  to  be  very  satisfactory.  During 
the  five  days  of  war  the  personnel  of  these  stations  was  worked  day  and 
night,  and  the  position  and  movements  of  the  attacking  squadron  were 
known  continually. 

The  torpedo  boats  were  used  as  scouts  during  the  day  and  in  their 
normal  character  at  night.  No  account  of  accidents  has  been  published, 
but  all  the  vessels  were  able  to  keep  the  sea  to  the  end  of  hostilities. 

RUSSIA. 

[Reprinted  from  Journal  of  Royal  United  Service  Institution,  June,  1891.] 

[Translated  by  permission  from  the  <'  Marine-Rundscbau/' November,  1890,  by  Com- 
mander U.  Garbett,  R.  N.] 

The  Russian  naval  manoeuvres  of  last  year  took  place  between  the 
25th  and  30th  of  August.  The  leading  idea  of  the  operations  was  as 
follows:  A  hostile  squadron  had  obtained  command  of  the  Baltic  and 
the  Gulf  of  Riga  and  occupied  the  Moon  Sound,  which  the  enemy  used 
as  a  base  from  which  to  blockade  the  Gulf  of  Finland  and  destroy  the 
seaborne  trade,  while  at  the  same  time  indicting  as  much  damage  as 
possible  on  the  seaports  from  Sweaborg  to  Bjorko.  On  learning  that 
some  of  the  defending  ships  are  in  Sweaborg,  a  division  of  the  hostile 
fleet  is  sent  to  blockade  that  harbor,  while  the  remainder  proceed  east* 
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ward  to  carry  out  the  desigun  agaiust  the  Finnish  coast.  The  defendiug 
fleet  protects  the  principal  trading  ports  from  Sweaborg  to  Bjorko 
and  takes  advantage  of  the  separation  of  the  hostile  shipf  to  attack  the 
different  di\dsious  and  single  vessels.  Finally,  the  defending  com- 
mander breaks  out  of  iSweaborg  and  the  difierent  fiords  with  his  fleet, 
and,  proceeding  to  the  Moon  Sound,  threatens  the  communications  of 
the  enemy  with  his  base,  his  end  and  aim  being  to  concentrate  his 
forces  by  a  general  movement  in-  rear  of  the  enemy  oft'  Sweaborg. 

Special  attention  was  also  to  be  paid  during  the  manoeuvres  to  test- 
ing the  private  signals  for  distinguishing  friend  from  foe  and  the  de- 
termining of  the  zone  within  which  torpedo  boats  of  the  first  and  second 
class  could  be  trusted  to  operate  independently. 

The  attacking  squadron  was  under  the  command  of  Vice- Admiral 
Kopytow,  with  Kear- Admiral  Giersas  his  second  in  command,  and  con- 
sisted of  the  following  ships: 


Th«  ironclad  Peter  Weliki 

TIm  ironclad  Admiral  Greij; 

The  irouclad  Admiral  La^arew.. 
The  ironclad  Admiral  Spiridow. . 

Corvette  Ryuda ■ 

Clipper  Strelok , 

Clipper  Wjiiatnik 

Torpedo  cruiaer  Lietitenant  Iljin 


Displaioe- 
ment. 


8^749 
3,593 
3,566 
3,740 
3. 950 
1,343 
1,256 
605 


S|*e«d. 
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The  tirct-class  tori>edo  boats  Kotlin^  Luga^  Windava^  and  StoeaJborg; 
the  transports  Krcanwja  Oorka  and  Artjelschtschik^  and  the  schooner 
Samojed.  The  transports  and  schooner  were  detailed  to  keep  the  squad- 
ron supplied  with  coals  and  provisions. 

The  defending  squadron  was  under  the  command  of  Bear- Admiral 
Gerken,  and  comprised  the  following  ships: 


Tiie  irooclad  Admirai  TiekiUchagouf 

Armored  gunboat  I^icharodeika 

A  nnorcd  gunboat  Smerttch 

The  clipiter  OpritMchnik *. 

The  clipper  PUuttun 


SpMd. 

10l5 

U 
12 


The  gunboats  Snjeg^  Groja,  Doschdj  Barja^  and  Wichr;  the  first-class 
torpedo  boats  Lachta^  Narway  Lihawa^  Wyborg  ;  light  second-class  tor- 
pedo boats  23  to  30 ;  the  transport  Ilmen^  and  the  schooner  Slatcjanktu 

Although  the  leading  idea  of  the  operations  was  to  be  complied  with, 
yet  a  completely  free  hand  in  taking  the  initiative  and  in  carrying  out 
their  instructions  was  left  to  the  respective  commanders.    The  attacl  * 
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ing  fleet  was  ordered  to  assemble  in  the  Moon  Sound  on  the  24th  of 
August;  one  )>ortion  of  the  defending  force  was  to  be  at  Sweaborg  on 
the  same  day,  the  other  to  be  in  the  fiords  to  the  eastward.  The  en- 
trances  from  the  sea  to  the  different  fiords  and  the  channel  up  to  Swea- 
borg were  considered  as  barred  by  mine-fields,  in  addition  to  which  the 
mine-field  at  Botschensalm  in  the  channel  leading  to  the  Little  Pellinge 
and  Trangsund  were  supposed  to  be  also  defended  by  light  artillery. 
Eeval,  Porkala-lTdd,  and  Hango-Udd  were  also  considered  as  fortified 
and  protected  by  mines,  so  that  these  roadsteads  remained  closed  to  the 
enemy.  It  was  further  contemplated  that  a  portion  of  the  hostile  fleet 
should  bestatioued  off  the  Tolbuchin  light-ship  and  blockade  Ea*onstadt, 
so  that  the  route  to  the  fortress  behind  the  meridian  of  Werkomatala 
was  barred  to  the  defenders.  The  enemy  was  forbidden  to  obtain  news 
by  telegraphic  dispatches,  and  was  to  trust  entirely  to  the  observations 
of  his  own  ships  for  news  of  the  movements  of  tlie  defenders.  The  de- 
fending force,  on  the  contrary,  could,  learn  all  the  movements  of  the 
enemy  by  the  land  telegraphs  and  the  signal  stations  erected  on  the 
coast.  The  supplying  of  the  ships  of  the  attacking  force  with  coals  and 
provisions  was  to  be  carried  out  from  the  Moon  Sound  by  the  transports 
already  mentioned.  In  the  sorties  of  the  ships  and  torpedo  boats  of  the 
defenders  from  the  different  fiords  from  midnight  of  the  26th  to  the  27th 
of  August,  all  merchant  ships  which  were  met,  and  whose  naqies  were 
ascertained  and  entered  in  the  log-book,  were  to  be  considered  as  ships 
of  the  enemy  captured  while  conveying  stores,  etc.,  for  the  fleet  of  the 
latter.  It  was  a  condition,  however,  that  the  ships  and  vessels  which 
took  part  in  the  sortie  should  not  be  destroyed  or  captured  by  the  en- 
emy, as  in  tiiat  case  the  prizes  were  also  lost.  If  mines  were  laid  any- 
where by  the  enemy,  in  order  to  prevent  the  breaking  out  of  the  defend- 
ing ships,  the  vessels  engaged  in  laying  the  mines  were  to  remain  on  the 
spot  out  of  range,  unobserved  sufficiently  long  to  lay  the  necessary  num- 
ber of  mines  to  form  a  barrier,  and  in  laying  down  the  mines  only  that 
number  could  be  counted  which  were  actually  carried  on  board  the  ships 
of  the  squadrons.  There  were  one  Umpire-in-Ohief  and  two  Umpires, 
each  of  whom  was  assisted*  by  two  staff  officers.  The  commanding  Ad- 
mirals were  directed  to  communicate  confidentially  their  plans  to  the 
Umpire-in-Ohief. 

On  the  21st  of  August  the  steamer  Onega  proceeded  to  Trangsund 
with  the  umpires,  where  the  Umpire-in-Ohief,  Vice- Admiral  Kasnakow, 
made  himself  acquainted  with  the  plans  of  Bear- Admiral  Gerken,  com- 
manding the  defending  fleet;  from  there  he  went  to  Helsingfors,  and, 
embarking  on  the  22d  of  August  on  board  the  gunboat  Qrosjaschtschi^ 
proceeded  to  Moonsund,  in  order  to  learn  the  plans  of  Vice- Admiral 
Kopytow,  the  commander  of  the  enemy's  squadron ;  he  then  returned 
to  Helsingfors. 

The  hostile  squadron  on  the  23d  of  August  put  to  sea  from  Beval. 
On  the  morning  of  the  25th  Bear- Admiral  Giers  was  sent  with  the  sec- 
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ond  division  to  the  Moon  Soaiid.  This  division  consisted  of  the  Eynda 
(flagship),  Wjastniky  Admiral  LazareWy  Krasnaja  Oorka,  and  Samojed. 
The  first  division,  under  the  command  of  Vioe-Admiral  Kopytow,  com- 
prising the  Peter  Weliki  (flagship),  Admiral  SpiridoWj  Admiral  Greig^ 
StreloJc,  Lieutenant  Iljin,  and  the  Artjelpchtschikj  remained  at  sea  and 
crnised  in  sight  of  the  light-hoases  from  Packerort  and  Adensholm,  as 
well  as  of  the  Moon  Sound  Channel.  At  8  a.  m.  the  clipper  Streloh  was 
sent  to  the  Moon  Sound  to  fetcli  the  umpires  arllotted  to  the  attacking 
force;  she  rejoined  during  the  night  with  the  Kra^naja  Qorka.  The 
torpedo  boat  Windawa  served  as  dispatch  vessel  between  the  divisions. 

GDhe  defending  squadron  had  left  Trangsund  on  the  23d  of  August, 
and  had  steamed  to  Helsingfors.  Single  vessels  were  stationed  en  ront« 
at  certain  points  of  the  coast  to  watch  the  sea.  In  addition,  mine-bar- 
riers were  laid  down  at  fourteen  points  between  TrangHn\id  and  Hel- 
singfors, some  of  which  were  under  the  protection  of  batteries.  Six 
secret  coaling  depots  for  the  torpedo  boats  were  also  arranged.  At 
daybreak  the  torpedo  boats  Lochia  Sknd-Libawa  were  sent  to  sea  to 
scout;  they  returned,  having  been  unobserved  by  the  enemy^  and  re- 
ported the  approach  of  three  hostile  ships.  At  3  p.  m.  these  were  made 
out  from  the  land  to  be  the  Rynda^  one  of  the  turret  ships  of  the  Admiral 
class,  and  the  Lieutenant  Iljin;  the  three  ships  remained  in  sight  until 
midnight,  but  always  out  of  range.  The  defending  commander  con- 
cluded from  the  movements  of  the  three  ships  that  tliey  were  intended 
to  covei;  the  route  to  the  Moon  Sound,  so  information  was  sent  to  the 
observation  stations  to  the  east  of  the  probable  movements  of  the  en- 
emy. The  next  morning  it  was  reported  that  one  of  the  enemy's  trans- 
ports had  passed  the  meridian  of  Kalbodan  Ground,  steering  east. 

On  the  morning  of  the  26th  of  August,  Admiral  Kopytow  sent  the 
Strelok  and  the  Iljin  to  scout  towards  the  land,  as,  there  being  only  a 
light  breeze  and  the  weather  fine,  an  attack  was  expected,  the  other 
ships  of  the  flrst  division  remaining  at  sea  in  sight  of  the  light-hou^ 
at  Porkala-Udd.  The  defending  commander,  on  his  side,  thinking  that 
the  bulk  of  the  enemy's  force  was  to  the  eastward  of  Helsingfors,  sent 
the  Lachta  to  reconoitre  as  far  as  the  Aspo  fiords. 

From  the  signal  station,  one  of  the  enemy's  ships,  the  Strelok,  was 
reported  in  sight  from  Sweaborg,  bearing  about  southwest,  bat  she 
remained  so  far  out  that  the  torpedo  boat  Lihatca,  which  had  been  sent 
to  reconnoitre,  could  not  discover  her,  and  at  midday  she  was  no  longer 
to  be  seen  from  the  land.  The  Iljin  then  hove  in  sight  from  the  south- 
ward and  rapidly  approached;  she  passed  the  Gnihara  light-boo^ 
turned  to  the  east  in  the  channel  between  the  reefs,  and  remain  d 
stopped  some  ten  minutes.  As  Sweaborg  is  a  strong  fortress  arm  d 
with  the  heaviest  guns,  the  Iljin  should  have  been  considered  as  plan  d 
out  of  action,  and,  according  to  the  manceuvre  regulations,  have  h 
stained  from  hostilities  for  12  hours.  Ko  umpire  appears,  however,  o 
have  given  judgment.    In  any  case,  the  entrance  of  the  crniser  r   i 
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impunity  showed  that  the  defenders  were  too  weak  afloat,  for  had 
there  been  more  torpedo  boats  the  Iljin^  even  if  she  had  passed  the 
batteries  without  damage,  would  have  been  attacked  simultaneously 
from  the  side  of  the  Gnstarsvard  (3hanuel  and  from  the  eastern  chan* 
nel  to  the  roadstead  of  Hastnas  Sound.  The  narrowness  of  the  chan- 
nel would  have  precluded  a  retreat.  The  turret  ship  Admiral  Tachi- 
Uchagow  was  ordered  out  in  chase,  but  something  went  wrong  with  her 
capstan,  which  delayed  her  weighing,  so  that  when  she  arrived  on  the 
spot  the  cruiser  had  disappeared,  and,  an  ironclad  and  cruiser  heaving 
in  sight  from  the  southwest,  she  put  back  into  Sweaborg. 

As  we  have  already  mentioned,  the  Lochia  had  been  sent  in  the 
morning  to  scout  as  far  as  the  Aspo  Fiords  for  signs  of  the  enemy, 
whose  second  division  had  in  fact  steamed  to  the  east  and  attacked  the 
anchorage  at  Aspo.    The  Opritschnik^  which  was  scouting,  observed 
the  enemy,  and  reported  them  at  11  a.  m.    The  fiords  were  defended  by 
the  clippers  OpritschniJc  and  Plastun^  the  srunboats  Wichr  and  Slawjanlca^ 
the  torpedo  boat  Nartva  and  two  second-class  torpedo  boats,  under 
command  of  Captain  Puschtschin,  who  weighed  with  his  squadron  and 
steamed  as  far  as  the  Lipar  light-house,  but  remained  behind  the  mine 
defenses.    As  the  enemy's  squadron,  which  consisted  of  the  Bynda^ 
Admiral  Lazarewy  and  the  Wjastnik^  had  not  attacked  at  midday,  the 
Wichrj  SlatDjanJca,  and  Narwa^  returned  to  the  inner  fiords,  while  the 
clippers  steamed  to  Kursalo.     When  the  enemy  observed  that  the 
Opritschnik  had  passed  the  narrow  channel  on  the  east  side  of  the 
island  Woiti-Kari,  he  concluded  that  it  was  free  from  mines,  and  deter- 
mined to  enter  the  roadstead  with  his  ships  and  destroy  his  weaker  foe. 
The  channels  here  were,  however,  protected  by  mine  fields  which  were 
not  removed  by  the  enemy  before  he  entered,  so  his  ships  were  later 
considered  as  having  been  placed  out  of  action ;  Captain  Puschtschin 
reported,  at  least,  that  two  vessels  could  have  been  blown  up.    The 
enemy  on  their  side  claimed  the  victory,  and  asserted  that  when  enter- 
ing the  roadstead  the  Narva  and  the  second-class  torpedo  boats  would 
have  been  destroyed  and  that  the  Wichr  had  ceased  firing.    It  appears 
that  the  Narva  had  discharged  a  torpedo  both  against  the  corvette  and 
the  turret  ship,  but  without  success.    The  mancanvre  regulations  laid 
down  that  if  a  ship  passed  over  a  hostile  mine  field  without  having 
searched  for  the  mines,  she  was  to  be  considered  as  destroyed )  if,  how- 
ever, a  sqnadrou  was  in  line  ahead,  then  in  narrow  waters  only  the 
leading  ship  and  in  main  channels  the  two  leading  ships  were  to  be 
considered  as  blown  up.    The  assailants  moved  off  to  the  east,  and 
Captain  Puschtschin  to  Bjorko,  while  the  Wichr  and  a  torpedo  boat 
repaired  the  mine  barrier.    The  Lachta  had  also  returned,  having  re- 
ported the  fighting  between  the  two  divisions,  but  without  having 
taken  any  part  herself.    In  the  evening  came  the  report  to  Sweaborg 
that  torpedo  boat  l^o.  107  had  succeeded  in  blowing  up  the  Kraimaja 
Oorka^  one  of  the  enemy's  transports.    The   enemy  had,  therefore, 
1538— No.  X 18 
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already  suffered  serious  losses,  but  the  ships  after  12  hoars  wonid 
again  resume  hostilities.    In  the  evening  the  barometer  fell,  and  the 
weather  became  dull,  with  rain  and  thunderstorms.     On  Aaga8t27 
bad  weather  set  in,  which  lasted  almost  without  interruption  for  two 
days,  and  the  attacking  force  had  rather  a  rough  time  of  it    The 
ships  remained  at  sea,  blockading  Sweaborg,  but  without  seeing  any- 
thing of  their  opponents.    During  the  forenoon  the  weather  was  clear, 
but  the  wind  rose ;  at  midday  it  came  on  to  blow  hard,  the  wind  veer 
ing  from  east- southeast  to  southwest  with  the  force  of  the  wind  10, 
while  a  heavy  sea  was  running ;  in  the  evening  the  wind  fell  somewhat, 
the  ships  having  lain  to  all  day.    The  next  morning  the  Iljin  came  in 
Bight  from  Sweaborg,  in  consequence  of  the  turret  ship  Admiral  Tsehi- 
tschagoic  and  the  two  torpedo  boats  having  put  to  sea  to  reconnoitre; 
the  weather,  however,  was  still  hazy,  and  the  ships  put  back  to  Swea- 
borg without  sighting  the  enemy.    The  wind  soon  rose  again,  and  the 
Iljin  was  observed  from  the  land  to  have  taken  shelter  behind  the 
island  Stor  Mjolo.    She  must,  therefore,  have  again  passed  over  one  of 
the  mine  fields,  and  was  for  the  second  time  put  out  of  action.    In  the 
evening  five,  and  then  six,  ships  were   observed  steaming  towardB 
Sweaborg ;  later  they  altered   course  to  the  westward,  but  remained 
within  sight  of  the  fortress.    The  weather  was  now  so  bad  that  the 
enemy's  torpedo  boats  had  to  take  shelter  in  Reval.    The  second  divi- 
sion of  the  enemy  had  been  observed  during  the  day  off  Pellinge ;  later 
on  they  presumably  came  to  an  anchor  off  the  Kalbodan  Ground  light- 
ship.   Here  the  Rynda  lost  an  anchor  stock,  and  the  Adiniral  Lazarett^ 
having  run  out  of  coals,  had  to  be  towed  under  shelter  of  the  reefs  by 
tbe  Krasnaja  Oorka.    In  consequence  of  the  heavy  sea,  while  takiog 
her  in  tow,  the  transport  collided  with  the  ironclad,  losing  one  of  Ym 
boats  and  smashing  her  bulwarks;  finally,  the  towing  hawser  carried 
away  and  fouled  her  screw,  so  she  had  herself  to  be  towed  in  by  the 
WjastniJe,  while  the  Admiral  Lazarew  anchored  and  rode  out  the  gak 
with  100  fathoms  of  chain,  being  eventually  towed  in  early  on  the  2^ 
by  the  Eynda.    On  the  evening  of  the  27th,  all  the  ships  of  the  defend- 
ing  squadrons  were    at    their  stations;  the   Tacharodeika^    Smertst^ 
Snjegj  and  two  torpedo  boats  in  Bjorko,  to  protect  the  coa«it  line  to 
Pitkopass ;  the  Boschd^  with  one  torpedo  boat,  from  Pitkopajss  to  Km^ 
salo ;  the  Wichr  westward  from  Kursalo ;  the  Grqjaj  with  a  tori>ed9 
boat,  from  Digskar  to  Lang-Biran ;  and  the  Opritftchniky  Plastunj  Sloth 
janka^  the  Narwa^  and  two  second-class  torpedo  boats  in  Aspd.    Off 
Soderskar  lay  the  gunboat   JBarja,  with  two  torpedo  boats.      S!g«^ 
stations  were  also  erected  upon  the  heights  of  Sweaborg,  and  all  tb« 
entrances  to  the  roadstead  protected  by  bombs  and  other  obstractiom. 
On  the  28th  of  August  tbe  morning  was  dull  and  rainy,  wind  sontl- 
west,  and  barometer  failing  slowly.    Two  turret  ships  and  a  clipi 
cruised  before  Sweaborg;  the  other  ships  of  the  enemy  watched  tia 
other  portions  of  the  coast  of  Finland.    At  daybreak  two  of  the  dei 
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ing  torpedo  boats,  tbe  Ltbawa  and  Lochia^  pat  to  sea  to  try  and  destroy 
the  enemy's  transports  coming  from  the  west.  The  capture  or  destrnc- 
tion  was,  according  to  the  orders,  to  be  marked  by  the  entry  of  the 
name  of  passing  ships  in  the  log.  The  llmen  was  sent  to  the  east  to 
soout,  and  a  telegraphic  order  went  to  Bjorko  that  a  clipper  evading 
the  blockading  squadron  should  be  sent  to  search  the  Moonsnnd,  the 
base  of  the  enemy,  and  to  create  a  diversion  in  his  rear,  so  that  he  might 
be  moved  to  raise  the  blockade  of  the  fortress.  The  remaining  ships  of 
the  left  flank  of  the  defense  were  to  come  to  Sweaborg. 

Towards  midday  the  weather  became  clear  and  the  attacking  squad- 
ron approached  the  fortress.  The  turret  ship  Admiral  Tsohitschagow 
left  the  harbor  and  steamed  towards  the  Peter  Weliki^  but  did  not  go 
within  range.  In  the  afternoon  it  again  came  on  to  blow  very  hard,  the 
force  of  the  wind  reaching  11.  The  ships  in  the  roadstead  of  Sweaborg 
were  compelled  to  let  go  a  second  anchor  and  get  up  steam.  The  LiUihia 
lost  her  mast  and  drove,  so  that  she  was  compiled  to  proceed  to  Narva- 
Hamn.  The  blockading  ships  had  also  to  fight  hard  \  the  flag  ship  had 
two  boats'  davits  carried  away  and  the  boat  hanging  to  them  destroyed; 
a  six-oared  boat  was  almost  completely  torn  away,  the  pinnace  disap- 
peared completely,  the  steam  cutter  and  another  six-oared  boat  were 
damaged,  and,  in  addition  toother  damage,  an  officer  and  stoman  were 
hurt  The  Admiral  Oreig  sprang  a  small  leak  in  consequence  of  the 
bolts  of  one  of  the  armor  plates  slackening.  With  the  exception  of  the 
two  ships  of  the  Admiral  class  no  other  ships  of  the  first  division  suf- 
fered any  damage.  The  ships  of  the  defending  squadron  rode  it  out 
without  mishap,  with  the  exception  of  the  OpritsckniJc^  which  lost  all  her 
anchors,  and  was  compelled  to  put  to  sea  under  difficult  circumstances. 
In  the  evening  the  weather  got  better  and  the  night  was  fine. 

In  the  morning  there  had  been  a  fight  between  torpedo  boats.  The 
defending  boats  had,  when  they  sought  shelter  in  Borgo,  found  there 
the  Sweaborg  and  Luga^  two  of  the  enemy's  boats,  which  had  put  in 
there  for  the  night  on  account  of  the  gale,  and  also  a  second-class  boat, 
Ko.  60,  which  had  been  captured  by  them,  it  having  been  sent  to  Borgo 
with  dispatches.  The  Sweaborg  and  Luga  immediately  weighed  and 
engaged  the  boats  of  the  defending  force,  who  had  to  retreat  and  give 
ap  their  prize.  Ko.  60  brought  dispatches  to  the  gunboat  Burja^  and 
was  then  compelled  to  put  into  the  Sunnisound  in  order  not  again  to 
fall  into  the  hands  of  the  enemy's  torpedo  boats.  During  the  gale  the 
second  division  had  been  off  the  Kokschar  light-house,  and  had  ridden 
the  gale  out  without  damage.  -  Before  the  worst  of  the  storm  came  on 
the  torpedo  cruiser  Lieutenant  Ujin  had  rescued  22  shipwrecked  sea. 
men  from  a  boat  and  conveyed  them  to  Helsingfors. 

On  the  29th  of  August  the  cruiser  Strelokj  of  the  attacking  forco, 
approached  Grahara  and  was  here  attacked  by  the  defending  torpedo 
boats;  she,  however,  withdrew  without  damage.  In  the  night,  as  we 
have  already  reported,  the  ships  of  the  left  wing  of  the  defense  had  re- 
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ceived  orders  to  draw  to  tbe  west  and  join  the  Admiral,  and  tbe  clipper 
Flasiun,  wiiich  was  in  Beval,  was  ordered  to  make  a  diversion  from  the 
southwest,  so  as  to  draw  the  enemy  from  before  Sweaborg.  There  was 
a  conviction  that  the  ships  coming  to  Sweaborg  woald  come  aelross  the 
enemy  on  their  way,  because  the  hostile  torpedo  boats  had  been  foand 
in  Bnrgd,  where  they  had  made  their  way  unobserved.  In  the 
morning  the  hostile  sqnadron  hove  in  sight  of  the  fortress  and  a  clip- 
per steamed  within  range  of  the  guns.  The  turret  ship  Admiral 
Tschitschagow  and  the  Libanca  steamed  towards  the  enemy,  the  Libawa 
attacking  the  clipper,  which  had  to  retreat ;  the  two  ships  then  opened 
fire  on  the  enemy  at  about  4,000  yards,  but,  failing  to  effect  their  object, 
at  1.30  p.  m.  they  returned  to  the  roadstead,  the  hostile  squadron  pro- 
ceeding to  Grahara,  where  the  StreloJc  and  Luga  were  blockading  the 
other  ships*  From  the  Luga  the  Admiral  learned  that  the  second  divi- 
sion during  the  gale  had  lain  off  Eotschar,  and  had  afterwards  proceeded 
to  the  northern  side  of  the  Oulf  of  Finland,  where  in  the  evening  they 
were  reported  in  the  neighborhood  of  Glosholm  lighthouse.  The 
Ltigaj  under  a  flag  of  truce,  proceeded  to  Sweaborg  to  report  that  tbe 
Ilmen  had  suffered  damage  during  the  gale;  she  had  dragged  her  anchor 
and  struck  on  a  rock,  and  it  was  requested  that  one  of  the  harbor  steam- 
ers should  be  sent  to  her  assistance. 

On  the  dOth  of  August,  the  last  day  of  the  mancBuvres,  the  defending 
Admiral  determined  to  attack  the  enemy  simultaneously  with  all  his 
ships.  The  arrangements  were  as  follows :  The  Smertsoh  and  Tseharo- 
deika^  with  the  torpedo  boats  attached  to  them,  should  leave  Bjorko 
and  Botschensalm  and  join  the  squadron  of  Captain  Puschtschin.  The 
assembled  force  should  then  make  for  Sweaborg,  and  on  the  morning 
of  the  30th  should  attack  the  enemy  from  Bonnsk^r.  The  orders  which 
the  cruiser  Plastun  had  received  have  already  been  mentioned.  The 
attack  was  to  commence  at  10  a.m.,  the  torpedo  boats  issuing  ^m  the 
Ugnsmun  and  Laugorn  Channel.  The  ordre  de  bataillsj  formation 
for  attack,  private  signals,  etc.,  were  communicated.  Before,  however, 
the  Admiral  with  his  ships  had  left  Sweaborg  the  lAbawa^  which  had 
been  to  Pellinge,  reported  that  she  had  only  been  able  to  see  the  ene- 
my's ships,  and  it  must  be  therefore  assumed  that  Fiord  flotilla  was 
shut  in  by  them.  The  dispositions  were  therefore  changed.  The  turret 
ship  Admiral  TschiUchagow  had  already  left  the  roadstead,  and,  al- 
though she  sighted  the  enemy,  she  soon  lost  sight  of  them  again  in 
consequence  of  the  thick  weather;  the  ironclad  wished,  with  the 
Skobelef^  which  had  been  reconnoitring  during.the  morning,  to  proceed 
to  the  eastward  by  the  inner  channel  and  assist  the  blockaded  ships, 
but  both  ships  had  to  give  up  the  idea  and  return  on  account  of  the 
fog,  and  because  the  marks  had  been  displaced  and  some  destroyed  by 
the  late  gale.  About  noon  smoke  was  reported  in  the  east,  and  the 
Libawa  was  again  sent  to  scout  in  that  direction,  returning  about  1  p. 
m.  with  the  squadron  of  Captain  Puschtschin  and  the  Plastun^  which 
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latter  sbip  had  joiued  liim  at  Aspo,  bat  without  the  ganboats  Smertch 
and  Tsoharodeika.  Without  these  two  vessels  au  attack  on  the  enemy 
was  not  feasible,  and  the  Admiral  therefore  returned  with  his  whole 
squadron  to  the  roadstead  of  Sweaborg,  to  await  there  the  expected 
atiack  fitom  the  enemy.  In  the  interval  the  Grand  Duke,  the  General- 
Af'miral  of  the  fleet,  had  arrived  on  board  pilot  steamer  OWkan  to  in- 
s  ct  the  fleet  The  enemy,  however,  remained  in  the  neighborhood 
a  -rahara,  in  expectation  of  being  attacked  themselves  by  the  defend- 
in  force  from  Sweaborg.  At  4:30  p.  m.  the  second  division  joined  the 
fii  J,  and  the  whole  steamed  towards  Sweaborg.  The  defending  squad- 
ron weighed  and  stood  out  to  attack,  but  darkness  coming  on,  they  re- 
turned  to  the  roadstead.  The  Fiord  flotilla  had  assembled  in  the  morn- 
ing at  BonQord,  and,  having  learnt  that  one  of  the  enemy's  turret  ships 
and  a  transport  were  lying  at  anchor  off  Egskar,  it  was  determined  to 
attack  them.  Arrived  off  Glosholm,  it  was  discovered  that  the  iron- 
clad had  gone;  the  transport,  the  Krasnaja-OorJcay  however,  was  cap- 
tured by  the  Opritschnik.  At  7  p.  m.  the  gunboat  Oro^aschUchij  with 
the  umpires  on  board,  arrived  in  the  roadstead  and  signaled  that  the 
manoeuvres  were  over. 

Possible  combinations  which  might  well  occur  in  a  war  with  a  i)ower- 
ful  enemy  were  kept  in  mind  in  drawing  up  the  General  Idea  of  the 
manoeuvres.  But  although  the  General  Idea  and  subsequent  disposition 
left  nothing  more  to  be  wished  for,  yet  the  forces  placed  at  the  disposal 
of.  both  sides  were  far  too  small  to  allow  them  to  carry  out  the  parts 
alloted  to  them.  The  very  unfavorable  weather  also  was  a  great  obsta- 
cle, and  rendered  the  carrying  out  of  an  effective  blockade  not  only 
very  difficult,  but  almost  impossible;  neither  could  the  strategical 
plans  be  fully  carried  out,  so  that  a  general  air  of  indecision  was  given 
to  the  manoeuvres.  That  the  blockade  should  have  been  carried  out 
as  well  as  it  was  is  a  proof  of  the  skill  and  endurance  of  the  attack^ing 
force  and  that  the  ships  were  commanded  by  capable  seamen;  and  it 
also  proves  the  seaworthiness  of  the  vessels,  for  even  in  the  Admiral 
class  the  only  loss  in  the  gale  of  the  28th  of  August  was  in  the  six 
boats  of  the  Peter  'VVeliki^  and  it  may  also  be  remarked  that  all  the 
damage  was  caused  by  the  weather  alone ;  nothing  went  wrong  with 
their  engines  or  boilers. 

The  General  Idea  of  the  manoeuvres  as  far  as  they  went  was  carried 
out.  The  defending  force  was  blockaded  in  such  a  way  that  on  the  day 
they  ought  to  have  broken  through^  it  could  not  be  done,  as  the  ships 
could  not  be  collected  for  the  purpose.  The  actions  that  took  place 
were  unimportant;  on  the  other  hand,  the  mines  which  were  laid  down 
proved  a  real  protection,  and  showed  that  the  clever  disposition  of 
mine-fields  in  waters  suitable  for  the  purpose  would  be  of  the  highest 
importance,  and  if  the  enemy  were  not  aware  of  their  presence,  or  fiftiled 
to  remove  them,  he  would  suffer  heavily.  Although  in  this  case  the 
attacking  force  lost  several  ships  by  being  blown  up,  yet  their  loss  had 
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no  real  inflaenceoD  the  course  of  the  operations,  as,  iu  consequence  of 
the  small  number  of  vessels  employed,  ships  were  considered  oat  of 
action  for  twelve  hours  only,  and  all  the  less,  as  the  defending  com- 
mander only  learnt  the  decision  of  the  umpire  too  late  to  allow  him  to 
utilize  his  temporary  advantage  for  breaking  out  of  Sweaborg. 

The  ships  were  navigated  skillfully,  considering  the  difficult  nature 
of  the  waters  in  which  the  field  of  operations  lay.  There  were  only 
three  or  four  prizes  taken,  and  these  were  made  by  ships  of  the  de- 
fending squadron. 

The  Grand  Duke  Alexis,  the  General- Admiral  of  the  fleet,  issued  a 
memorandum  at  the  end  of  the  manoeuvres,  express! ug  his  satisfaction 
with  the  efforts  of  the  officers  and  men,  and  conveying  to  the  flag  offi- 
cers, commanding  officers,  officers,  and  men  his  appreciation  of  the  skill 
and  zeal  displayed  by  them.  He  specially  calls  attention  to  the  skilful 
and  bold  handling  of  the  Opritachnik  by  her  captain,  when,  her  cables 
having  parted  in  the  height  of  a  gale  during  the  night,  he  took  the 
ship  out  into  the  open  sea,  using  his  electric  search  light  to  find  the 
channel  through  the  breakers.  This  praise  seems  to  have  been  well 
deserved. 

Note. — A  reference  to  the  chart  will  show  that  along  the  northern 
coast,  from  Hango  up  to  Kronstadt,  a  succession  of  reefs,  islands,  etc^ 
and  fiords  run  the  whole  way,  with  deep-water  channels  between  them 
and  the  mainland ;  where  the  word  fiord  has  been  used  in  this  transla- 
tion it  refers  to  the  deep-water  channels  and  anchorages  within  the 
barrier  and  islands;  there  being  no  English  word  which  exactly  ex- 
presses the  word  used  in  the  original  German  for  this  particular  coast 
foimation,.  ' 


VI. 

THE  ARMOR  QUESTION  IN  1891. 


By  Lieat.  W.  H.  H.  Southerland,  U.  S.  Navy. 


Tbe  development  of  armor  has  been  principally  indared  byacon^ 
tinueil  increase  in  tbe  power  of  gnus  and  in  the  quality  of  projectiles, 
and  can  now  be  traced  by  the  results  of  practical  experiments. 

The  history  and  value  of  such  experiments  up  to  1887  have  been  so 
thoroughly  and  ably  treated  in  the  well-known  publications  of  E.  W. 
Very,  late  of  the  U.  S.  Navy,  and  0.  Orde  Brown,  late  of  the  British 
Boyul  Artillery,  that  it  would  be  a  work  of  supererogation  to  take  up 
the  subject  prior  to  that  time.  The  conditions  of  armor  trials  during 
the  past  four  years,  however,  have  varied  so  much  from  preceding  ones, 
and  the  results  obtained  have  been  so  definite,  that,  of  necessity,  the 
entire  subject  must  now  be  treated  in  a  somewhat  different  manner  and 
the  outcome  of  previous  trials  set  aside  as  not  pertinent  to  the  present 
issue. 

To  the  physical  characteristics  of  armor  plates,  as  determined  by 
chemical  analysis  and  mechanical  tests,  we  will  not  refer,  but  will  sim- 
ply describe  and  discuss  the  results  obtained  in  the  more  important 
ballistlcal  tests,  upon  which  depend  the  acceptance  or  rejection  of  armor 
for  the  proti'Ction  of  war  vessels. 

Prior  to  1887  it  was  but  rarely  that  the  projectile  energy  was  entirely 
«  expended  in  making  a  clean  hole  through  either  compound  or  steel 
plates,  the  results  usually  obtained  being  a  fractured  plate  and  broken 
projectile.  In  consequence^^xcept  in  competitive  trials  of  dififerent 
plates  of  the  same  dimensions  under  exactly  similar  circumstances — all 
calculations  or  comparisons  were  too  unreliable  to  be  of  value,  the  out- 
come being  to  leave  the  question  of  the  relative  merits  of  compound  and 
steel  armor  an  open  one. 

Bince  1887,  however,  these  conditions  have  materially  changed.  Such 
have  been  the  improvements  in  the  quality  of  metal  and  in  the  processes 
of  manufacture  that  it  has  not  infrequently  occurred  that  the  projectile 
has  succeeded  in  making  a  clean  hole  without  accompanying  cracks. 

This  ha»  been  particularly  noticeable  in  late  armor  trials  where  light 
a.  p.  projectiles  with  high  velocities,  which  tend  to  the  production  of 
punching  effects  only,  have  been  employed. 
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However,  this  improvement  alone  would  not  suffice  to  give  an  exact 
method  of  comparing  the  work  done  on  one  plate  with  that  done  on 
others  unless  the  work  done  on  the  projectile  in  each  case  was  the  same. 

But  the  improvement  in  the  quality  and  in  the  manufacture  of  pro- 
jectiles has  been  relatively  much  greater  than  in  that  of  plates,  and  a.  p. 
projectiles  are  now  produced  which,  so  far  as  compound  and  steel  plates 
are  concerned,  can,  from  their  perfection  of  quality,  toughness,  and 
temper,  be  fairly  denominated  as  unbreakable  and  undeformable. 

As  soon  as  such  projectiles  were  obtained  we  arrived  at  a  fairly  a^v 
proximate  method  of  comparing,  under  certain  fixed  conditions,  the 
resisting  powers  of  different  plates  to  penetration,  which  method  may 
be  illustrated  as  follows : 

The  energy  required  to  just  send  a  projectile  completely  throngfa  a 
wrought-iron  plate  of  a  given  thickness,  without  either  breaking  or  de- 
forming the  projectile  or  fracturing  the  plate,  can  be  computed  from  one 
of  several  well  known  formulae,  the  one  we  will  use  being  that  of  de  Marre^ 
l>t?2=a^«5  ^  1280*  X  e^"*,  which  we  prefer  as  being  more  accurate  for  pro- 
jectiles of  comparatively  small  diameter  having  high  striking  velocitie& 

For  the  sake  of  comparison  let  us  call  this  energy,  for  a  certain  thick- 
ness  of  wrought-iron  plate,  1.  Now  let  us  suppose  that  the  energy 
necessary  to  cause  a  projectile  of  the  same  calibre  to  just  perforate  a 
compound* or  steel  plate  of  the  same  thickness,  without  either  breaking 
or  deforming  the  projectile  or  fracturing  the  plate,  to  be  1.30,  or  30  per 
cent,  greater  than  that  required  with  the  wrought-iron  plate.  We  may 
then,  using  the  work  on  a  wrought-iron  plate  of  the  same  thickness  as 
a  standard,  call  the  compound  or  steel  plate  one  of  30  per  cent,  greater 
resisting  powerto  penetration. 

With  each  piate  discussed  we  will  compute  the  actual  striking  energy 
and  then  compare  it  with  that  necessary  to  just  cause  perforation  of  a 
wrought-iron  plate  of  the  same  thickness.  This  we  will  do  in  order  to 
demonstrate  the  severity  of  the  test  to  which  each  plate  is  subjected ; 
and  where  the  circumstances  of  work  done  on  both  plate  and  projectile 
are  such  as  to  render  it  possible,  to  compare  the  relative  resisting  powers 
of  different  plates  to  penetration.  It  must  be  bornein  mind,  however,  that 
to  make  this  method  of  value  in  comparing  the  results  on  different  plates, 
the  plates  considered  must  not  be  cracked  and  the  projectiles  used  must 
remain  unbroken  and  practically  undeformed,  for  otherwise  any  exact 
comparison  is  difficult  if  not  impossible. 

In  general,  however,  the  value  of  this  method  is  questionable.  In 
order  to  show  at  a  glance  the  severity  of  the  test  to  which  a  plate  is 
subjected  its  use  is  advocated,  but  to  give  a  correct  idea  of  the  relative 
resisting  powers  of  compound  and  steel  plates  it  can  not  always  be 
relied  upon.  To  demonstrate  this  we  will  suppose  that  two  plates,  one 
compound  and  one  steel,  each  10^  inches  thick,  are  attacked  by  6  inch 
a.  p.  projectiles  with  an  energy  25  per  cent,  greater  than  that  necessary 
to  Just  perforate  a  wrought-iron  plate  of  the  same  thickness,  and  that 
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each  plate  is  penetrated  to  the  same  depth — say  10^  inches — without 
being  cracked*  By  this  method,  then,  these  plates  would  be  considered 
to  have  equal  resisting  powers.  But  we  know  Irom  the  results  of  many 
trials  tiiat  the  slightly  greater  energy  necessary  to  overcome  the  resist- 
ance of  this  compound  plate  and  cause  complete  perforation  would 
result  in  only  causing  a  few  inches  additional  penetration  in  the  steel 
plate,  and  would  not  tax  it  to  the  limit  of  its  resisting  power. 

It  will  be  noticed  that  in  all  cases  armor  trials  are  conducted  under 
conditions  exceedingly  unfavorable  to  the  plate,  more  so  than  would 

I 

probably  ever  occur  in  actual  warfare.  The  gun  has  everj'^  advantage — 
a  steady  platform  and  a  normal  impact  at  a  short  range  on  an  immov- 
able target,  so  rigidly  braced  as  to  receive  the  fall  effect  of  the  energy 
stored  up  in  the  projectile.  These  conditions  can  not  be  expected  at 
sea,  in  consequence  of  which  we  assume  that  our  penetration  tables  for 
different  guns  are  not  to  be  relied  upon  to  give  the  correct  amount  of 
penetration  in  well- backed  ships'  armor,  which,  in  most  cases  of  impact, 
will  be  struck  at  angles  not  only  unfavorable  to  tabulated  penetrations, 
but  also  to  the  holding  together  of  the  projectiles. 

From  the  varying  conditions  of  the  trials  which  will  be  detailed  and 
discussed  we  consider  that  a  good  idea  of  the  armor  question  at  the  pres- 
ent time  will  be  best  imparted  by  treating  the  subject  under  the  fol- 
lowing heads : 

(I)  The  development  of  compound  armor  plates  as  shown  by  details 
of  the  most  noted  trials  of  late  years. 

(II)  The  trials  of  English  steel  armor  plates  in  1888. 

(III)  The  development  of  Schneider  steel  armor  plates  as  shown  by 
details  of  the  most  noted  trials  of  late  years. 

(lY)  The  trial  of  a  Gammell  compound  armor  plate  representing  the 
armor  of  the  Argentine  coast  defense  vessel  Independencia, 

(V)  A  comparison  of  English  compound,  Ticker's  steel,  Schneider's 
steel,  and  Schneider's  nickel-steel  armor  plates  from  the  results  obtained 
in  the  recent  competitive  tests  at  Ochta  and  Annapolis. 

(VI)  The  first  trial  of  a  nickel-steel  armor  plate. 
(YII)  The  armor  best  adapted  to  naval  use. 

The  firing  trials  herein  detailed  and  discussed  are  only  those  of  which 
we  believe  the  data  given  to  be  authentic.  A  number  of  other  trials 
have  been  referred  to  in  the  public  prints,  which  will  not  be  reproduced 
here  because  we  have  been  unable  to  obtain  reliable  authority  for  the 
details  given. 
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TEE  DEVELOFMENT  OF  COMPOUND    ABMOB  PLATES  A8  SHOWS  Bl 
DETAILS  OF  TEE  MOST  NOTED  TRIALS  OF  LATE  TEAMS. 

Of  the  compoandarmor  plate  trials^  we  have  been  able  to  obtain  com- 
plete authentic  details  of  bat  two  trials  of  Brown  plates — one  in  tbe 
Nettle  competitive  tests  of  1888.  and  the  other  in  the  later  tests  at  Hel- 
der.  The  results  with  the  former  were  so  inferior  to  those  with  a  com- 
peting Oammell  plate  that  we  do  not  deem  a  r6sum^  essential.  Partial 
details  of  trials  of  two  additional  Brown  plates  have  been  obtained 
and  will  be  referred  to. 

We  will  describe  these  trials  in  chronological  order  and  then  oompare 
the  results. 

Trial  No.  1. — Te9i  of  a  Cammell  compound  plate  (Nettle  experimente)    (See  Plate  i.^ 
Date  of  trial :  March  24,  1888. 

DetaiU  of  plate:  8  feet  by  6  feet  by  10^  inches  thick,  secared  by  8  bolts  to  an  oak 
backing  4^  feet  thick.    Weight  of  plate,  abont  9.2  tons. 

Ballietical  details. 

[Gnn,  6>inch  B.  L.  R.] 

Charge,  E.X.E. powder .■ ponxids..  43 

rrpjectiles,  Holtzer  a.  p.  shell,  17|  inches  long do 100 

Projectiles,  Palliser  chilled  iron  shell do 98 

Striking  energy  of  Holtzer  a.  p.  projectile f.  t..  2,7*^3 

Striking  energy  as  compared  with  that  necessary  to  Just  perforate  a  wrought- 

iron  plate  of  the  same  thickness 1.35 

Range  • feet..  30 

Firing  detaiU.    (See  Plate  i.) 

First  shot  (Holtzer  a.  p.  projectile). — The  projectile  penetrated  llf  inches  and  it- 
malned  sticking  in  plate  with  its  body  much  split  up.  Four  fine  surface  cracks  nut- 
ating from  hole.    The  back  bulge  projected  1.8  inches  and  was  17  inches  in  diameter. 

Second  shot  (Holtzer  a.  p.  projectile). — The  projectile  penetrated  121  inches  and  re- 
mained sticking  in  plate  with  its  body  much  split  up.  Shot  inclined  to  the  left  about 
10  degrees.  Six  surface  cracks  were  developed  radiating  from  shot  hole.  The  back 
bulge  was  18  inches  in  diameter  and  projected  2.3  inches. 

Third  and  fourth  shots  (Palliser  chilled  iron  projectiles). — Projectiles  broke  op 
against  plate,  the  point  of  the  latter  remaining  in  plate.  Former  cracks  extended, 
and  a  few  new  surface  cracks  developed.  Part  of  body  of  No.  1  shot  feU  out.  Slight 
bulging  at  back  of  plate. 

Fifth  shot  (Holtzer  a.  p.  projectile). — ^The  projectile  penetrated  IH  inches  and  ra- 
mained  sticking  in  plate  with  its  body  much  split  up.  Five  surface  cracks  and  con- 
siderable scaling  off  of  steel  face  around  shot  hole.  The  back  bulge  was  18  inohea  in 
diameter  and  projected  2.1  inches. 

This  plate  was  tested  in  competition  with  a  number  of  English  made 
compound  and  steel  plates  during  the  Nettle  experiments  of  1888,  and 
not  only  proved  superior  to  all  its  competitors,  but  gave  better  resaitB 
than  had  ever  before  been  obtained  from  a  compound  plate  under  siiDi- 
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lar  conditions.  The  projectile  energy  was  a  little  less  than  the  resist- 
ing power  of  the  plate,  bat,  as  some  work  wap  expended  in  breaking 
the  projectiles,  we  can  not  say  that  the  resisting  power  of  the  plate  was 
Ihore  than  35  per  cent,  greater  than  that  of  a  wrought-iron  plate  of  the 
same  thickness. 

The  most  important  point  brought  out  in  regard  to  this  plate  was  the 
decided  uniformity  of  the  metal  of  which  it  was  composed,  this  l>eing 
evidenced  by  the  nearly  equal  penetrations  of  the  three  Holtzer  a.  p. 
projectiles,  and  the  similar  amount  of  work  done  on  each,  they  all 
breaking  in  about  the  same  manner. 

The  brittle  Palliser  projectiles,  as  was  to  have  been  expected,  broke 
up  against  the  hard  steel  face  with  but  slight  penetratious,  not  exceed- 
ing 2  inches,  and  gave  no  index  of  the  qualities  of  the  plate. 

Trial  No.  2. — Competitive  test  of  compound  armor  plates  off  Holder,  North  Holland. 

(See  Plate  ii.) 

Date  of  trial :  November,  1889. 

Details  of  plates:  Four  plates,  all  of  the  same  dimeoBions,  9  feet  long,  6  feet  11.06 
inches  wide,  and  11.02  inches  thick,  and  each  weighing  abont  12.4  tons. 

Three  of  the  plates  were  man n factored  on  the  Wilson  system  by  Cammell,  St. 
Chamond,  and  Marrel,  respectively,  and  the  fourth  on  the  EUis  system  by  Brown. 
The  Brown  and  Cammell  plates  were  made  in  England,  the  remaining  two  in  France. 

Backing:  One  layer  of  12-inch  horizontal  teak  balks;  another  of  12-inoh  vertical 
teak  balks ;  and  two  three-fonrth-iuch  steel  plates  at  the  back,  all  held  up  by  heavy 
timber  stmts.  The  plates  were  sot  up  on  the  deck  of  a  large  barge  in  the  following 
order :  St.  Chamond,  Marrel,  Brown,  Cammell. 

BallisHoal  details. 

[Gun,  Kmpp,  28  centimetres  (11.02-inch),  27-ton  B.  L.  R.] 

Forged  steel  projectile 1 pounds..      556 

Striking  velocity f.s..  1,344 

Striking  energy f.t..  6,902 

Range feet..  262.4 

Energy  as  compared  with  that  necessary  to' Just  perforate  a  wrought-iron  plate 
of  the  same  thickness •.••.......•.    1.31 
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Firing  details.    (See  Plate  n.) 

Fir$t  shot  (St.  ChAinond  plate). —Projectile  perforated  plate  and  backing,  bretlisf 
the  plate  into  three  large  pieces  and  throwing  a  large  nnmber  of  fragments  iosm 
distance. 

Second  shot  (Canimell  plate).— Projectile  perforated  plate  and  backing,  anddcTei- 
oped  seven  aarface  cracks.    Projectile  snpposed  to  have  been  broken. 

Third  shot  (Marrel  plate).— Projectile  perforated  plate  and  backing,  andfelliiiii 
the  sea  several  hundred  yards  to  the  rear  of  plate.  Plate  broken  into  three  pieM 
and  a  namber  of  serions  cracks  developed.    Much  scaling  about  shot  hole. 

Fourth  shot  (Brown  plate). — Deep  penetration  of  projectile,  but  not  perfontmi 
Three  sorfaoo  cracks  and  a  number  of  light  concentric  cracks.  Projectile  broke  ^ 
leaving  its  head  in  plate. 

Fifth  ahot  (Cammell  plate). — ^Projectile  perforated  plate  and  backing,  detackuif  i 
strip  of  the  hard  steel  face  about  6  inches  wide  between  the  two  shot  holes  ando- 
posing  the  soft  back.  One  through  crack  to  middle  of  righc-hand  edge.  Several  kt 
surface  cracks.    Previous  cracks  somewhat  extended. 

Sixth  shot  (Brown  plate). — Projectile  failed  to  perforate,  but  broke  up,  leaving ife 
head  in  the  plate  and  dislodging  a  part  of  the  head  left  in  at^the  first  shot.  A  throD|ii 
crack  running  to  each  side  and  several  surface  cracks.  Previous  cracks  deepecfj 
and  extended.    Considerable  scaling  about  shot  hole. 

Seventh  shot  (Brown  plate).— Projectile  perforated  plate  and  backing,  splittingtk 
plate  into  two  parts,  breaking  off  a  large  fragment,  and  scaling  off  considerable  oftb 
hard  steel  £ice  from  its  wrought- iron  back. 

Eighth  shot  (Cammell  plate). — ^Projectile  perforated  plate  and  backing.  Uaf 
new  surface  cracks,  and  old  cracks  dee))ened  and  extended.  Hard  steel  faoeso^- 
ated  from  wronght-iron  back  over  a  considerable  space  and  thrown  oflf. 

Ifinlh  shot  (Harrel  plate). — Projectile  perforated  plate  and  backing.  A  nnmberd 
wide  through  eracks  and  several  surface  cracks  .  Much  scaling  off  of  hard  steel  fs» 
from  w  rough t-iron  back. 

T0ft(A«^£  (St.  Chamond  plate). — Projectile  perforated  plate  and  backing.  Mai 
of  the  hard  steel  face  scaled  off  from  wroaght-iron  back.  Wide  through  cracks  fiw 
first  shot  hole  to  bottom  of  plate.  Upper  broken  piece  thrown  up  on  top  of  pl«t«. 
Plate  badly  wrecked. 

This  test  was  a  severe  one  for  any  plate  of  the  thickness  given,  andit 
is  to  be  regretted  that  it  was  impossible  to  determine  the  effect  on  tbe 
projectiles.  The  French  plates  were  so  badly  treated  that  they  vei? 
entirely  out  of  the  contest  after  the  first  shot  at  each.  The  CammeS 
plate  was  no  match  for  the  projectiles  5  they  perforated  itwithea» 
As  is  very  common  with  Oammell  plates  much  of  the  hard  steel  ^ 
separated  from  the  soft  back,  thus  indicating  imperfect  welding. 

The  Brown  plate  behaved  extremely  well,  better  than  any  of  itsmatf 
previously  tried.  It  stopped  the  two  first  projectiles,  but  with  a  reaalt 
not  common  when  a.  p.  projectiles  are  used  against  oompoand  plates, 
for  white  splashes  were  developed  about  the  shot  holes  very  similar  to 
those  appearing  on  compound  plates  when  attacked  by  Palliser  proj^ 
tiles.  This  could  be  ascribed  to  faulty  projectiles,  but  it  is  believed  that 
the  projectiles  used  were  of  Erupp  manufacture,  the  reputation  of  wbidi 
is  so  good  that  we  must  give  the  plate  the  benefit  of  the  doubt,  and  si 
consider  that  it  behaved  excellently.  The  separation  of  the  h^  ste^ 
face  was  noticeable  at  the  third  shot,  but  not  to  the  game  extent  as  witb 
the  Cammell  plate. 

This  trial  is  valuable  in  demonstrating  the  shattering  efifects  of  l^ 
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calibre  projectiles  having  low  velocities.  All  the  compoand  plates  in 
this  trial  were  badly  throngh-cracked,  and  it  will  be  well  to  remember 
that  in  actual  warfare  we  mast  expect  vessels  to  be  attacked  by  pro- 
jectiles of  this  and  larger  calibres. 

The  comparative  energy  of  1.31  herein  indicated  does  not  give  an 
adequate  idea  of  the  severity  of  this  test,  the  formula  used  being  for 
small  calibre  projectiles  having  high  velocities. 

FiUAL  No.  3. — Teat  of  a  Cammell  compound  plate  representing  the  harhette  and  turret 
armor  for  the  Englieh  battle  ehipa  Hood  and  Boyal  Sovereign,   (See  Plate  III.) 

Date  of  trial :  May  1, 1890. 

Details  of  plate:  8  feet  long  by  6  feet  wide  and  10^  inches  thiok.    Seonred  to  an 

3ak  backing  4^  feet  thick  by  8  bolts.  Weight,  abont  9.2  tons.    The  plate  selected  for 

tt'st,  when  finished,  would  have  been  17  feet  6  inches,  by  6  feet 6  inches,  by  17  inches, 

but  when  in  its  heated  state  it  was  broken,  given  additional  heat,  and  rolled  down 

tolOi  inches. 

Ballietical  details. 

[Gun,  6-inch  B.  L.  E.] 

Charge  of  £.  X.  E.  powder • pounds..  48 

Projectiles  for  first,  second,  and  fifth  shots,  Holtzer armor- piercing do....  100 

Proje<? tiles  for  third  and  fourth  shots,  Palliser  chilled  iron do....  98 

StrikiDg energy  of  Holtzer  a.  p.  projectile f.  t..  2,723 

Energy  as  compared  with  that  necessary  to  Just  perforate  a  wrought-iron  plate 

of  the  same  thickness 1.35 

Sange feet..  30 

FiHng  details.    (See  Plate  III.) 

First  shot  (Holtzer  a.  p.  projectile).— Point  of  impact,  2  feet  from  bottom  and  2  feet 
rrom  right  edge  of  plate.  The  projectile  penetrated  and  was  badly  cracked,  bat  re- 
mained in  the  plate  with  its  base  protruding  6  Inches.  Parts  of  steel  face  around 
dole  scaled  off.  Ten  fine  radial  cracks  in  steel  face.  Back  of  plate  bulged  out  2^ 
Inches  and  to  a  diameter  of  20  inches. 

Second  shot  (Holtzer  a.  p.  projectile). — Point  of  Impact  at  corresponding  point  at 
apper  left-hand  corner.  Projectile  >lid  not  get  its  point  through  plate,  bnt  broke  up, 
Its  point  remaining  in  plate.  Parts  of  steel  face  scaled  off  around  shot  hole.  Seven 
ftne  radial  cracks  in  steel  face,  two  of  them  running  into  one  crack  developed  by  the 
BirHt  shot.    Back  of  plate  bulged  out  nearly  l^  inches,  but  not  cracked. 

Third  and  fourth  shots  (Palliser  chilled-iron  projectiles). — Points  of  impact  at  cor- 
responding points  on  upper  right-hand  and  lower  left-hand  comers.  Each  shot  broke 
Dp  after  but  a  small  penetration  and  left  its  head  in  the  plate.  A  number  of  fine 
cracks  developed  in  the  steel  face.    Back  bulged  but  slightly. 

Fifth  shot  (Holtzer  a.  p.  projectile). — Point  of  impact  at  middle  of  plate.  Complete 
perforation.  Projectile  penetrated  deeply  into  backing.  Considerable  scaling  of 
steel  face  around  shot  hole.    High  bulge  on  back  of  plate. 

In  this  test  the  results  were  much  inferior  to  those  obtained  in  Trial 
No.  1.  The  penetration  of  the  first  Holtzer  was  a  litttle  less  than  there 
obtained,  bat  the  effect  on  the  plate  was  greater.  The  penetration  of 
the  second  HoHzer  was  still  less,  due  either  to  better  quality  of  metai 
about  the  point  of  impact  or  to  the  projectile  being  defective,  while  the 
last  Holtzer  overcame  the  resistance  of  the  plate  with  ease.  The  plate 
showed  a  decided  lack  of  homogeneity. 

One  of  the  worst  features  in  English  armor  tests  is  illustrated  by  this 


286  THE  ARMOR   QUKflTION    IN   1891. 

plate,  which  was  sapposed  to  represent  the  barbettes  of  the  Hwd  id 
Boyal  Sovereign.  The  actual  dimensions  of  the  plates  for  thoee  bv 
betles  are  17^  feet  by  6^  feet  by  17  inches,  bat  this  proof  plate  tai 
cat  down  to  the  Nettle  standard  of  8  feet  by  6  feet  and  rolled  don 
to  a  thickness  of  10^  inches.  There  is  a  limit  to  the  thickness  from  wbki 
a  Cammell  plate  can  be  rolled  down,  and,  as  this  rolling  is  a  most  is- 
portant  factor  in  the  process  of  manafactare,  it  seems  only  reafiolabk 
to  suppose  that  the  lO^-inch  plate,  opposed  by  a  6-inch  B.  L.  K,  wooM 
prove  mnch  superior  to  a  similarly  manufactured  plate  rolled  downte 
17  inches  only,  opposed  by  a  corresponding  calibre  of  gan.  Conse- 
quently, we  feel  justifled  in  concluding  that  this  10^-inch  plate  did  not 
properly  represent  the  barbettes  referred  to,  and  hence,  that  this  tniL 
as  a  test  of  these  barbettes,  was  of  no  practical  value. 

Tbial  No.  A»-^Test  of  a  Oammell  compound  plate  representing  ike  belt  arwior  fm  ^ 
SpamieK  armored  cruiser  Infanta  Maria  Teresa,    (See  Plate  IV.) 

Date  of  trial:  September  5,  1890. 

Details  of  plate :  8  feet  long  })j  6  feet  wide  by  lOi  inobes  thiok,  aeenred  to  an  oi^ 
backing  4^  feet  thiok  by  eight  4-inoh  bolte.  Weight,  about  9.2  tons.  Steel  faee,< 
inchea  thick. 

Ballistical  details, 

[Gon,  6-inch  B.  L.  B.] 

Charge  of  £.  X.  £.  powder pounds.,     i 

Projectiles  for  first,  second,  and  fifth  shots,  Holtzer do...    ^ 

Projectiles  for  thitd  and  fourth  shots,  Palliser do...     S 

Striking  energy  of  Holtzer  armor^piercing  projectiles • t,  t.. 

Energy  as  compared  with  that  necessary  to  just  perforate  a  wronght-iron  plate 

of  the  same  thickness iS 

Range feet.. 

Firing  details.    (See  Plate  ly.) 

First  shot  (Holtzer  a.  p.  projectile). — Point  of  impact,  2  fbet  from  bottom  sd^ 
feet  from  right  edge  of  plate.  The  projectile  penetrated  and  remained  in  plate  «^ 
its  base  projecting  5  inches.  The  usual  scaling  off  of  steel  face  around  hole.  £> 
superficial  cracks,  No.  1  afterwards  shewing  through  the  steel  face.  Back  of  ^ 
bulged  out  2f  inches  and  to  a  diameter  of  about  21  inches,  with  a  craok  of  tin* 
fourths  inch,  ftom  which  eight  slight  radial  cracks  spread  out  to  but  a  short  i» 
tance.    The  projectile  was  much  set  up  and  had  its  body  oraqked. 

Second  shot  (Holtzer  a.  p.  projectile). — Point  of  impact  at  corresponding  n^ 
lefb-hand  sorner.  The  projectile  perforated  plate  and  penetrated  24  inches  into  bM^ 
ing.  Seven  cracks,  one  apparently  through  steel  face.  Considerable  aoalio^  li 
around  shot  hole.  Broken  part  of  back  bulged  out  6^  inches.  Projectile  nst » 
covered. 

Third  and  fourth  shots  (Palliser  chilled-iron  projectiles). — Points  of  impact  ato* 
responding  points  at  upper  right-hand  and  lower  left>hand  comers.  Projectiles  bc^ 
up,  points  penetrating  and  remaining  in  plate.  Back  bulged  out  four-fifths  oT  M 
inch,  and  to  a  diameter  of  about  12  inches. 

Fifth  shot  (Holtzer  a.  p.  projectile). — Point  of  impact  at  centre  of  fiKse.  Projecci 
perforated  plate,  penetrating  some  distance,  more  than  22  inches,  into  backings  si' 
was  not  recovered.  Deep  scaling  around  shot-hole.  Former  cracks  deepeniad, 
several  others  developed.    Bi^ck  of  plate  bulged  out  te  a  diatanoe  of  7  inehesb 


WIAL  NO  4 


CAUUEL  L  COUPOUNDPL  A  TE 

miNrANTA  MAfllA  TH£fl£5A' 


PLATE/}/! 


HQL  T2£/i  ^f.  FHOJCCTIUS 


PAL  L  /S£/l  niOJ£C7IL£3 


mu2£n  *  ^  mosXCTfu 


BACKBFPLA1E 


THE   ARMOR   QUESTION   IN   1891.  287 

Tbis  plate  was  greatly  OQtmatohed  by  tbe  projectiles,  sbowing  maob 
less  resisting  power  tban  eitber  plate  in  trials  Nos.  1  and  3.  Not  only 
were  the  penetrations  macb  greater,  bat  the  hard  steel  face  suffered 
mach  more.  From  the  effect  on  the  first  Holtzer  it  would  seem  that 
the  projectile  was  not  of  good  quality.    ' 

It  is  not  at  all  surprising  that  the  Spanish  naval  authorities  were  not 
satisfied  with  this  test  and  refused  to  accept  it  as  conclusive.  In 
connection  with  this  action  of  the  Spanish  authorities,  it  may  be  of 
inte)rest  to  state  that  within  less  than  a  year  prior  to  this  trial  two 
Brown  10|4nch  compound  plates  were  tested  under  exactly  similar  con- 
ditions, but  with  worse  results,  and  were  accepted  by  the  English 
Admiralty.  The  results  with  the  three  Holtzer  a.  p.  projectiles  used 
against  each  were  as  follows : 

Firiiplate.—Twted  in  November,  1889. 

First  Holtzer  perforated,  point  of  projectile  going  in  3  feet  lOf  inches  from  face  of 
plate. 

Second  Holtzer  penetrated  12  inches. 

Third  Holtzer  (fifth  shot)  perforated,  point  of  projectile  going  in  3  feet  from  face 
of  plate. 

Second  plate. — ^Tested  in  Jnne,  1890. 

First  Holtzer  penetrated  111  inches. 

Second  Holtzer  perforated,  point  of  projectile  going  in  3  feet  9i  inches. 

Third  Holtzer  (fifth  shot)  perforated  plate  and  backing,  and  struck  4-inch  iron 
bnlkhead  52  feet  from  backing. 

The  preceding  trials  are  interesting  in  many  particulars,  but  princi- 
pally as  evidencing  that  progress  in  the  improvement  of  Cammell  com- 
pound steel- faced  armor  plates  seems  to  have  reached  its  limit. 

The  conditions  in  all  but  Trial  No.  2  were  identical,  and  it  is  pre- 
sumed that  the  plates  were  constructed  in  the  order  in  which  the  trials 
took  place.  In  each  case  the  striking  energy  was  only  35  per  cent, 
greater  than  that  necessary  to  just  perforate  a  wrought-iron  plate  of 
the  same  thickness. 

In  comparing  the  results  of  the  trials  of  these  10^-inch  plates,  two 
important  points  must  be  taken  into  consideration — the  homogeneity  of 
the  plates  and  the  quality  of  the  projectiles  used. 

Compound  plates  depend  for  their  resistance  on  the  hardness  of  the 
steel  face  and  the  perfection  of  its  weld  to  the  wrought-iron  back,  this 
soft  back  giving  but  little  additional  power  of  resistance.  The  lack  of 
uniformity  in  results  obtained  under  similar  conditions,  and  the  frequent 
scaling  off  of  the  hard  steel  faces  in  these  and  many  other  trials  are 
sure  indications  that  the  welding  can  not  always  be  depended  upon. 

At  first  sight  it  would  appear  that  these  three  10^-inch  plates  have 
deteriorated  in  quality  in  the  order  in  which  they  have  been  taken,  but 
when  we  consider  that  the  manufacturers  are  the  largest  and  most  ex- 
perienced steel-faced  compound  plate  makers  in  the  world,  it  does  not 
seem  probable  that  they  would  produce  plates  in  1890  inferior  in  resist- 
ing qualities  to  those  made  iu  1888  or  earlier.    It  is  more  likely  that 
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II. 
THE  TRIAL  OF  ENGLISH  STEEL  ARMOR  PLATES  IN  1888. 

Of  a  namber  of  Eoglish-made  steel  plates  which  were  tested  daring 
the  Nettle  competitive  experimeuts  of  1883,  but  two — one  made  by 
Vickers  and  the  other  by  Cammell — ^gave  results  at  all  comparable 
with  those  obtained  from  the  competing  Cammell  compound  plate  of 
Trial  No.  1. 

These  trials  will  be  detailed  here,  partly  as  marking  the  beginning  of 
a  steel  armor- making  era  in  England,  and  partly  to  be  used  in  compar- 
ison with  EnglLsh-made  steel  plates  of  later  manufacture. 

Trial  No.  5. — Test  of  a  Cammell  9olid  steel  armor  plate,    (Nettle  exp  eriments,)    (See 

PUte  V.) 

Date  of  trial:  May  19,  1888. 

Details  of  plate :  8  feet  by  6  feet  by  10^  inohes,  seoared  by  8  bolts  to    an  oak  back* 
ing  4^  feet  thick.    Weight  of  plate  aboat  9.4  tons. 

BallisHeal  details, 

[Gun,  6-iiioh  B.  L.  R.] 


t 


Charge:  £.  X.  £.  powder ponnds..  48 

Projectiles : 

Holtzera.p.  shell  do 100 

Palliser  ohiUed-itoQ  sliell do 98 

Striking eaergy  of  Holtzer  a.  p.  projectile f.t..  2,723 

Striking  energy  as  compared  with  that  uecessary  to  jnst  perforate  a  wrought* 

iron  plate  of  the  same  thickness 1.35 

Range feet-.  30 

Finng  details .     ( See  Plate  v. ) 

First  shot  (Holtzer  a.  p.  projectile).— The  projectile  penetrated  23.3  inches  and 
broke  in  two,  the  head  remaining  in  backing  and  the  base  in  plate.  Front  bulge,  17 
inches  in  diameter  with  its  fringe  projecting  2  inches.  '  Back  bulge,  15  inches  in 
diameter,  projecting  4f  inches.  No  cracks,  bat  a  few  short  radiating  fissures  in  front 
balge. 

Second  shot  (Holtzer  a.  p.  projectile). — ^The  projectile  penetrated  13.1  inches  and 
remained  in  plate  unbroken.  Front  bulge,  17  inches  in  diameter,  with  its  fringe 
projecting  2  inches.  No  cracks,  but  5  short  radiating  fissures  in  front  bulge.  Back 
bulge,  14  inches  in  diameter,  projecting  4  inches. 

Third  and  forth  shots  (Paliiser  chilled-iron  projectiles). — The  projectiles  broke  up, 
their  heads  remaining  in  plate.  Penetration  not  given,  but  no  boles  or  cracks  in 
back  of  plate— only  well-developed  bulges. 

-  Fifth  shot  (Holtzer  a.  p.  projectile). — Projectile  penetrated  16  inches,  and  remained 
sticking  in  plate  apparently  uninjured.  Front  bulge,  18  inches  in  diameter,  with 
ite  fringe  projecting  2  inches.  No  cracks,  but  6  short  radiating  fissures  in  front 
bnlge.    Back  bulge^  14  inches  in  diameter,  projecting  5  inches. 

This  plate  showed,  by  the  difference  ia  the  penetrations  of  the  Holt- 
zer projectiles,  a  decided  lack  of  uniformity  in  the  metal  of  which  it  was 
composed.    A  very  slightly  greater    energy  with  the  first  projectile 
1538— No,  X 19 
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would  have  caiiBed  perforation.  The  balgiog  of  the  back:  waB  vrr; 
pronoanced,  as  much  so  as  is  the  case  with  compoaud  plates.  Thin 
was  particularly  noticeable  with  the  Palliser  shells,  and  gives  andoabtod 
evidence  of  the  great  softness  of  the  metal  of  the  plate.  A  good 
wrought-iron  plate  would  have  bulged  but  little  more.  In  an  examini- 
tion  of  the  backs  of  many  of  the  earliest-made  Schneider  steel  plates 
no  such  excessive  bulging  is  found.  Had  this  plate  been  secured  to  a 
ship's  side  it  is  probable  that  the  framing  behind  it  would  have  been 
materially  injured. 

Tkial  No.  6. — Teat  of  Vichers  cast-Bteel  armor  plate  (Nettle  esperimenie ).    (See  Plate  vi.) 

Date  of  trial  r  September  6, 1888. 

DetaiU  of  plate :  8  feet  by  6  feet  by  10^  inches,  eecnred  by  8  bolts  to  an  oak  backing 
4i  feet  thick.    Weight  of  plate,  aboat  9.4  tons. 

Ballietioal  detaila. 

[Gan,  6-inch  B.  L.  R.] 

Charge:  £.  X.  £.  powder poands..  48 

Projectiles: 

Holtzer  armor- piercing  sheU do 100 

Palliser  ohiUed-iron  shell do....  1^ 

Striking  energy  of  Holtzer  a.  p.  projectiles f.  t 2,723 

Striking  energy  as  compared  with  that  necessary  to  just  perforate  a  wroagbt 

iron  plate  of  the  same  thickness 1.S 

Range feot....  30 

Firing  details,    (See  Plate  vi.) 

First  shot  (Holtzer  a.  p.  shell).— The  projectile  penetrated  13^  inches  and  re- 
bounded 22  feet  uninjured.  No  cracks.  A  few  short  radial  fissures  in  front  bulge. 
Fringe  projecting  2  inches.     Back  bulge  12  inches  in  diameter,  projecting  3.5  inches. 

Second  shot  (Holtzer  a.  p.  shell), —The  projectile  penetrated  13  inches  and  n- 
bonnded  slightly  distorted  and  set  up.  A  radial  through  crack  was  developed  ex- 
tending to  upper  edge  of  plate.  Fringe  projecting  2.5  inches.  Back  of  plate  bulged 
and  cracked  through  bulge.    Back  bulge  12  inches  in  diameter,  projecting  1.8 inches. 

Third  shot  (Palliser  shell). — Projectile  penetrated  about  ode-third  its  length  and 
broke  up,  leaving  its  head  in  the  hole.  Two  cracks  produced,  apparently  not  throagh 
plate.    Back  of  plate  bnlged  out  3  inches. 

Fourth  shot  (Palliser  shell). — About  the  same  penetration  as  No.  3  shot.  No 
cracks.    Head  of  projectile  remained  in  hole.    Back  of  plate  bnlged  out  0.85  inch. 

Fifth  shot  (Holtzer  a.  p.  shell).— Projectile  penetrated  13  inches  and  then  re- 
bounded, slightly  distorted  and  set  up.  Fringe  x^rojecting  2  inches.  One  radial  8Qr> 
face  crack  developed  running  to  No.  2  shot  hole.  The  orack  running  fh>ni  the  right 
side  of  No.  3  shot  hole  extended  through  the  plate  from  the  effects  of  the  two  last 
shots.    Back  bulge  12  inches  in  diameter,  projecting  2.5  inches. 

A  second  Yickers  plate  was  tried  in  February,  1689,  but  did  not  give  quite  as  good 
results  as  the  one  above. 

This  plate  gave  excellent  results  when  we  consider  that  it  was  tbe 
first  thick  plate  produced  by  its  maker. 

The  equal  penetrations  and  the  very  similar  effects  on  the  a-  p* 
projectiles  gave  evidence  of  great  homogeneity  of  plate. 
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The  elasticity  of  the  metal  was  well  exemplified  by  the  rebounding  of 
the  projectiles,  and  its  comparative  softness  by  the  effect  on  the  back  of 
the  plate.  It  was  the  only  plate  tested  daring  the  Nettle  experiments 
of  1888  which  compared  favorably  with  the  Cammell  compound  plate 
of  Trial  No.  1. 

The  general  results  were  such  as  to  lead  to  the  belief  that  it  was  very 
similar  in  composition  to  the  Doilio  steel  plates  (Schneider)  tested  in 
1876. 

These  two  can  not  be  taken  as  representative  of  modem  solid  steel 
plates,  having  been  produced  by  manufacturers  who  had  had  no  pre- 
vious experience  with  solid  steel  plates  of  so  great  a  thickness. 

The  Yickers  plate  gave  such  satisfactory  results  for  a  first  effort 
that  its  makers  received  a  large  order  from  the  English  Government 
for  ship's  armor. 

Both  plates  were  comparatively  soft,  the  Cammell  much  more  so 
than  the  Yickers,  but  the  latter  was  more  homogeneous  and  possessed 
a  greater  degree  of  elasticity. 

III. 

THE  DEVELOPMENT  OF  SCHNEIDER  STEEL  ARMOB  PLATES  A$  SHOWN 
BY  DETAILS  OF  THE  MOST  NOTED  TBIALS  OF  LATE  TEABS. 

The  difference  in  the  methods  of  conducting  trials  in  the  two  coun- 
tries precludes  any  fair  comparison  of  English  compound  and  French 
steel  plates.  Consequently,  in  detailing  the  following  trials  we  can  do 
no  more  than  note  the  development  made  in  Schneider  steel  plates 
during  the  last  four  years. 

The  method  employed  in  testing  plates  in  England  has  been  de- 
scribed. That  employed  in  France  is  radically  different  and  much 
more  satisfactory,  the  proof  plate  of  a  vessel's  armor  being  selected  by 
a  Government  commission  from  a  number  already  finished  for  delivery, 
and  put  up  for  trial  in  its  actual  shape,  thus  exactly  representing  the 
armor  of  the  vessel  for  which  it  is  intended. 

Even  under  these  circumstances  an  approximate  comparison  with 
English  plates  might  be  made  if  the  conditions  of  firing  were  similar, 
but  here  again  a  great  difierence  exists.  The  English  use  three  a.  p. 
and  two  chilled  projectiles  with  points  of  impact  as  indicated  in  the 
preceding  trials,  while  the  French  use  three  chilled  projectiles  only 
with  points  of  impact  as  shown  in  the  following  trials. 

The  French  projectiles  are  in  better  repute  than  the  Palliser,  but 
even  if  they  were  of  exactly  similar  quality  no  comparison  of  the  prob- 
able resisting  power  of  the  plates  under  service  conditions  would  be 
possible.  In  reports  of  English  armor  trials  mention  is  rarely  made  of 
the  amount  of  penetration  of  thePalliser8,but  we  know  that  it  can  not 
be  much,  owing  to  the  fact  that  the  projectiles  are  brittle,  such  as  serve 
to  bring  out  most  clearly  the  one  great  advantage  of  the  compound 
plate^the  ability  of  its  bard  steel  face  to  resist  and  destroy  projectiles 
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of  mediam  qaalitj.  Where  the  other  conditions  are  exactly  similar, 
X>enetration  depends  upou  the  projectile,  in  consequence  of  which  varia- 
tions in  its  qualities  of  hardness  and  toughness  count  for  a  great  deal 
in  armor  tests.  A  fair  comparison  is  only  possible  when  plates  are 
tried  under  exactly  similar  conditions,  such  as  was  the  case  in  the 
Oohta  and  Annapolis  competitive  trials  of  1890. 

Tbial  No.  7. — T€Bi  of  a  Schneider  eUfl  plate  repreeenting  hatch  plates  for  ihe  Damsk 

protected  cruiser  Walkyrie.    (See  Plate  vn.) 

Date  of  trial:  May  23, 1883. 

Details  of  plate:  Of  an  irregular  shape,  from  4i  to  7^  feet  wide  by  from  4  to  4|  feet 
high  by  5|  inches  thiok,  and  weighing  2.45  tons.  It  was  bolted  to  a  backinjir  of  93.6 
inches  of  wood.  The  points  of  impact  were  at  the  points  of  an  eqnib&teral  trianglo 
haying  its  base  horiaontal  and  with  each  side  of  a  length  of  3^  calibres. 

BdlUstical  details. 

[Gnn,  15-oentimetre  (5.91-inch),  36  calibre  B.L.B.] 

Powder  charge,  B.P ponn  ds . .  30. 4 

Projectile,  chilled  oast-iron do 83.6 

Striking  velocities: 

Firstshot f.s..  1,410 

Second  shot do..  1,393 

Third  shot do..  1,496 

Striking  energies : 

Firstshot f.t--  1,155 

Second  shot do..  1,125 

Third  shot do..  1,300 

The  corresponding  striking  energies,  as  compared  with  those  necessary  to  just  per- 
forate a  wronght-iron  plate  of  the  same  varying  thicknesses,  were  1.46, 1.42, 1.64. 

Firing  details.    (See  Plate  vn.) 

First  shot. — Projectile  penetrated  3.86  inches,  broke  up  and  fell  in  firont  of  plate ;  no 
cracks. 

Second  shot — ^Projectile  penetrated  5  inches  and  broke  np ;  two  fine  cracks  devel- 
oped ;  one  from  second  sbot  hole  to  lower  edge  of  plate ;  the  other,  a  very  fine  one, 
extending  to  about  4  inches  below  first  shot  hole. 

Third  shot — ^Projeotile  penetrated  5.6  inches  and  broke  np.  The  previoosly  made 
cracks  deepened,  the  longer  one  apparently  through  the  plate.  Several  fine  snr&oe 
cracks  developed,  as  shown  in  figure,  and  one  deep,  possibly  through,  crack  extend- 
ing to  left  edge  of  plate.    Head  of  projectile  remained  in  hole. 

This  hatch  plate  was  a  coanterpart  of  one  designed  for  the  WalkjfriA, 
Each  of  the  projectiles  being  broken  in  aboat  the  same  manner  and 
the  respective  penetrations  not  being  in  proportion  to  the  varying  ]>n)- 
jectile  energies,  are  good  reasons  for  the  belief  that  the  metal  of  the 
plate  lacked  uniformity.  This  conclusion  applies  to  the  results  of  all 
three  shots;  but  with  the  third,  which  had  the  greatest  projectile 
energy,  the  fact  that  so  little  additional  penetration  was  obtained  may 
be  accounted  for  by  the  supposition  that  much  of  the  energy  was  ex- 
pended in  augmenting  the  previously  formed  fine  cracks. 
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It  is  quite  evident  that  the  plate  woald  have  been  matched  had  ft.  p. 
projectiles  been  used. 

Trial  No.  8. — Test  of  a  Schneider  eteel  plate  repreeeniing  iXe  armor  of  the  SwetRsh  eoaet 
defen  se  ffeseel  Gota,    ( See  PI  ate  viii . ) 

Date  of  trial :  October  23,  1888. 

Details  of  plate:  6.5  feet  wide  by  4.8  feet  high  by  9.6  inches  tbiok,  and  weighing 
5. 66  tons.  It  was  bolted  to  23.6  inches  of  backing  by  12  bolts.  The  points  of  im* 
pact  were  at  the  points  of  an  equilateral  triangle  having  its  base  horizontal  and 
with  each  side  of  i  length  of  *^  calibres. 

Ballistieal  details. 
[Qnn  used,  15-oenti metre  (5.91-inch),  36  calibre  B.  L.  B.] 

Projectile,  chilled  cast-iron pounds..    99.3 

Powder  charge,  B.  P do 35.5 

Striking  velocity : 

First  shot f.  s..  1,850 

Second  shot .• do..  1,843 

Third  shot do..  1,819 

Striking  energy : 

First  shot f.  t..  2,353 

Second  shot do..  2,336 

Third  shot do..  2,275 

Range feet..       184 

The  mean  stiiking  energy,  as  compared  with  that  necessary  to  jnst  perforate  a 

wrought-iron  plate  of  the  same  thickness,  was  1.35. 

Firing  details.     (See  Plate  viii. ) 

First  shot. — The  projectile  penetrated  to  a  depth  of  3.84  inches,  broke  into  a  num- 
ber of  pieces,  and  fell  in  front  of  the  target.    No  cracks. 

Second  shot.^The  projectile  penetrated  3.39  inches  and  broke  np,  its  head  remain- 
ing in  the  hole.  A  fine  surface  crack  was  developed  between  the  two  shot  holes, 
and  a  fairly  deep  crack  from  No.  1  shot  hole  to  the  right  edge  of  plate. 

Third  shot, — The  projectile  penetrated  3.66  inches,  broke  and  fell  in  front  of  the 
plate,  the  shook  of  its  impact  oansing  the  head  of  the  second  shot  to  fall  ont.  A  fine 
sarfaoe  crack  was  developed  connecting  this  with  the  second  shot  hole.  The  crack 
previonsly  developed,  a,  was  enlarged  to  extend  through  the  plate. 

This  represented,  in  all  its  dimensions^  a  plate  designed  for  the  Oota. 

The  results  were  excellent,  the  similarity  in  the  effects  on  plate  and 
projectiles  clearly  demonstrating  the  homogeneity  of  the  plate. 

Nothing  more  can  be  said,  however,  for  the  plate  greatly  outmatched 
the  projectiles.  From  later  results  with  steel  plates  we  are  justified  in 
concluding  that  with  similar  projectile  energies  this  plate  would  have 
also  outmatched  Holtzer  a.  p.  projectiles  of  the  same  calibre. 

This  was  evidently  a  much  better  plate  than  that  of  the  WaUcyriej 
and  it  is  to  be  regretted  that  its  actual  resisting  power  was  not  more 
fully  developed  by  the  employment  of  a  striking  energy  proportionate 
to  that  used  with  the  latter. 
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Trial  No.  d.^Test  of  a  SehnMer  sUel  plaie  representing  ike  9ide  armor  of  ike  CWin 

latae  ship  Capitan  Prat.    (See  Plate  i±.) 

Date  of  trial :  May  23, 1890. 

Details  of  plate :  18.32  feet  wide  by  6.76  feet  high,  and  decreasing  in  thiokneasfimB 
top  to  bottom.  The  thiokness  at  the  point  of  impact  of  each  shot  was  as  followi: 
First  shot,  6.3  inches ;  second  shot,  6.28  inches ;  third  shot,  6.99  inches.  These  were 
at  the  points  of  an  equilateral  triangle  having  its  base  horizontal  and  with  each  ode 
of  a  length  of  2}  calibres.    The  plate  weighed  16.17  tons. 

Ballistieal  details. 

[Gnn,  IC-centimelre  (6.49-inch)  B.  L.  R.] 

Projectile,  chilled  oast-iron pounds..  99.2 

Striking  velocity : 

First  shot .f.  s..  1,4« 

Second  shot - do..  1,460 

Third  shot do..  1,567 

Striking  energy : 

First  shot f.  t..  1,472 

Second  shot do..  1,466 

Third  shot do..  1,687 

The  striking  energy  of  the  last  shot  as  compared  with  that  necessary  to  jost  per- 
forate a  wronght-iron  plate  of  the  same  thickness,  6.99  inches,  was  1.39. 

Firing  details.    (See  Plate  IX.) 

But  one  shot,  the  first,  succeeded  in  getting  its  nose  through.  Three  cracks  wen 
developed,  as  shown,  the  two  lower  ones  going  through.  The  projectiles  were  ail 
broken  in  about  the  same  manner. 

In  this  trial  the  plate  behaved  excellently;  much  better  than  in  either 
of  the  preceding  ones. 

The  nearly  eqnal  penetrations  and  the  similar  manner  in  which  eadi 
shot  was  broken  indicated  uniformity  of  metal  of  plate.  It  is  well  to 
note  that  the  backing  was  comparatively  uninjured. 

The  Oavre  Commission  gave  this  plate  its  highest  term  of  merit- 
*'  trea  satisfaisantej^ 

Trial  No.  10. — Test  of  a  Schneider  steel  plate  representing  the  conning  towers  of  At 
Danish  coast  defense  vessel  Tordenskjold  and  protected  cruiser  Rekla.     (See  Plate  x.) 

Date  of  trial :  July  11, 1890. 

Deta^ils  of  plate :  Dimensions,  7.38  feet  high,  4.85  feet  wide,  and  4.5  inches  thick 
at  points  of  impact;  weight,  3.14  tons.  The  points  of  impact  were  at  the  apexesof 
an  equilateral  triangle  of  2^  calibres  length  of  side  and  with  it  base  horizontal.  1^ 
plate  was  secured  to  its  backing  of  S3.6  inches  of  wood  by  15  bolts.  The  radius  of 
cnrvatuze  of  the  plate  was  !i29.3  inches. 
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BallisHcal  details. 

[GuDy  15-ceiitimetre  (5.91 -inoh),  36-ca1ibre,  B.  L.  R.] 

Projectile  (Finspong  armor-  piercing  oast  steel) pounds. .  90. 4 

Charge  of  S.P8 do...,  16.3 

Striking  Telocity f.s..  1,286 

Striking  energy f.t..  957.3 

Energy  as  compared  with  that  necessary  to  jaat  perforate  a  wroaght-iron 

plate  of  the  same  thickness 1.61 

Range feet..  39.4 

Firing  details.    (See  Plate  x.) 

f%rstshoU — ^The  projectile  penetrated  4.1!)  inches  and  broke  up,  its  head  remaining 
in  the  plate.  A  bulge  0.98  inches  hti^lir  and  8.7  inches  in  diameter  was  raised  on  the 
face  of  the  plate.    No  cracks. 

Second  shot, — ^The  projectile  penetrated  4.21  inches  and  broke  up.  A  bulge  1.02 
inches  high  and  8.27  inches  in  diameter  was  raised  on  the  face  of  the  plate.  The  head 
of  the  first  projectile  dropped  out  of  its  shot  hole.    No  cracks. 

7%tr<2«kol.—-The  projectile  just  got  its  nose  throngh,  making  a  star-shaped  crack 
in  back  of  plate,  and  broke  up,  its  head  remaining  in  the  plate.  A  bulge  1.61  inches 
high  and  9.45  inches  in  diameter  was  raised  on  the  face  of  the  plate.  A  fine  surface 
crack  was  deyeloped  connecting  the  holes  made  by  Nob.  1  and  2  shots. 

In  this  trial  of  a  carved  plate,  Finspong  cast  steel  projectiles — a 
make  of  a.  p.  projectiles  which  ranks  high — were  used,  and  the  striking 
energy  corresponded  to  a  penetration  in  steel  of  4.9  inches. 

The  similar  effects  on  plate  and  projectiles  indicated  the  great  homo- 
geneity of  the  plate,  and  theamoant  of  penetration  and  the  trifling  effect 
on  the  plate  showed  it  to  be,  considering  its  thickness,  saperior  in  re- 
sisting power  and  uniformity  of  constitution  to  any  Schneider  plate  pre- 
viously tried,  and  also  demonstrated  the  practicability  of  forming  steel 
into  curved  plates  without  detracting  from  the  resisting  power  of  the 
metal. 

In  the  preceding  trials  of  steel  plates  we  can  find  no  basis  of  compar- 
ison with  compound  plates  of  corresponding  dimensions.  No  extreme 
test  has  been  used,  as  with  English  compound  plates,  by  the  employ- 
ment of  a.  p.  projectiles,  except  in  the  Hekla  plate,  which  was  too  thin 
to  allow  us  to  make  a  comparison  which  would  be  fair  to  the  much 
thicker  compound  plates  treated  of  in  this  article.  The  chilled  pro- 
jectiles used  are  reported  to  be  much  superior  to  the  Palliser,  and  the 
French  employ  them  in  preference  to  a.  p.  projectiles  on  account  of 
their  great  uniformity  in  manufacture,  a  uniformity  that  has  not  yet 
been  reached  in  the  manufacture  of  even  the  best  a.  p.  projectiles. 
Many  years  of  exhaustite  experiments  have  clearly  demonstrated  this 
fact  to  the  Gavre  Commission,  and  it  is  so  well  recognized  that  French 
manufacturers  never  find  fault  with  the  results  obtained  on  their  plates 
at  the  Oavre  trials. 

That  the  French  plates  were  not  undnly  favored  is  proved  by  the 
striking  energies  employed,  which,  as  compared  with  those  necessary  to 
JQSt  perforate  wrought-iron  plates  of  similar  thickness,  range  from  1.35 
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to  1.64  per  cent.,  vbile  in  the  previously  described  EDglish  trials  they 
did  not  exceed  1.35  per  cent. 

Admitting  the  claims  made  for  the  great  uniformity  of  the  Freodi 
projectiles,  the  results  of  the  preceding  trials  bring  oat  the  fact  that, 
in  the  order  in  which  these  plates  were  made  and  tried,  they  haveshowv 
a  gradual  but  decided  improvement  in  resisting  power,  due,  withoat 
doubt,  to  the  fact  that  the  simple  metal  of  which  they  were  composed  has 
admitted  of  development  in  quality  and  in  processes  of  manutactore. 

The  plates  here  treated  of  were  all  relatively  thin,  but  as  the  reaist- 
ing  power  of  steel  is  known  to  depend  on  its  qualities  as  a  mass,  it  is 
but  reasonable  to  suppose  that  its  qualities  as  a  protection  against  pen- 
etration will  increase  with  increased  thickness.  This  statement  m 
not  be  applied  to  compound  armor,  theresistingpower  of  which  dependg 
principally  on  its  hard  steel  face. 

The  formula  here  used  for  finding  the  ratio  of  energies  presuppoaes 
high  velocities  with  small  calibre  projectiles,  and  as  the  velocities  in  ail 
the  steel  plate  trials  were  comparatively  low  the  ratios  of  energy  given 
are  not  exact  However,  as  they  are  not  used  to  institute  comparisons 
with  compound  plates  attacked  by  high  velocitie8,but  only  to  sbow  rel- 
atively the  energy  resisted  by  each  plate,  the  error  is  not  considered 
sufficient  to  necessitate,  in  this  article,  the  use  of  a  different  formola 
for  this  one  set  of  plates. 

The  thinness  of  plates,  low  velocities,  and  chilled  projectiles  used 
prevent  us  from  forming  any  fair  idea  of  the  actual  resisting  power  (rf 
these  plates,  but  simply  enable  us  to  observe  the  steady  improvement 
made  in  manufacture.  And  had  it  not  been  for  the  late  competitive 
trials  at  Annapolis  and  at  Ochta,  the  results  of  these  French  crials 
would  still  have  left  the  question  of  the  relative  efficiency  of  steeland 
compound  plates  for  armor  protection  in  such  a  condition  as  to  have 
permitted  arguments  in  favor  of  each. 

IV. 

TRIAL  OF  A    CAMMELL  COMPOUND   PLATE  BEPBE8ENTIKQ   THE  AR- 
MOR OF  TEE  ARGENTINE  COAST  DEFENSE  VESSEL  INDEPENDENCE 

It  was  the  intention  of  the  Argentine  commission  authorized  tore* 
ceive  the  armor  for  this  vessel  in  England  to  have  the  conditions  of  the 
proof  trial  conform  as  nearly  as  possible  to  the  proof  trial  at  Gavrerf 
the  Capitan  Prat  plate  previously  described. 

So  much  stress  has  been  laid  upon  this  statement  in  the  public  jour- 
nals of  this  and  foreign  countries  that,  in  order  to  show  clearly  how  tbe 
conditions  differed,  we  have  decided  to  treat  this  trial  separately  froo 
those  of  other  English  compound  plates. 
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Trial  No.  11. — Te$t  of  a  Cammell  oompound  plate  representing  the  armor  of  the  Argen- 
tine ooasi-defenee  vessel  Independenda,    (See  Plate  xi.) 

Date  of  trial :  Febraaiy  3,  1891. 

Details  of  plate :  8  feet  long  by  6  feet  wide  by  8  iocbes  thick.  Secnred  to  an  oak 
backing  5  feet  8  inches  thick  back  of  centre  of  plate,  and  4i  feet  thick  elsewhere,  by  8 
bolts.    Weight  of  plate,  6.8  tons. 

JSallisiioal  details. 

[Gnn,  6-inch  B.L.R.] 

Charge  of  £.  X.  E.  powder pounds..        32 

Projectile:  Pall iser chilled  cast-iron do 100 

Range feet..        30 

Striking  energy f.  t. ..  1,700 

Energy  as  compared  with  that  necessary  to  jast  perforate  a  wrought-iron 
plate  of  same  thickness 1.25 

Firing  details,    (See  Plate  xi). 

One  shot  at  each  of  the  three  corners  of  an  eqailateral  triangle  of  l.'vinoh  side  and 
with  base  horizontal. 

^tr«<  «Ao^. —Projectile  penetrated  2.2  inches  and  point  remained  in  plate.  One  sur- 
face crack,  a;  back  bulge,  0.2  inch;  projectile  broke  up. 

Second  shot, — Similar  to  first  in  penetration.  One  surface  crack,  ft,  running  to  left 
edge  of  plate,  and  one  surface  crack,  o,  running  from  crack  a,  well  up  the  plate.  Back 
bulge,  .3 inches;  projectile  broke  up. 

Third  shot  — Nearly  similar  result  in  penetration.  Point  of  first  shot  fell  out. 
Crack  e  extended  to  top  of  plate.  Two  new  cracks,  d  and  e,  developed  in  face  of 
plate.    Back  bulge,  0.2  inch ;  projectile  broken  np. 

At  each  shot  the  point  of  the  shell  temaiaed  in  plate.  None  of  the 
cracks  extended  more  than  through  the  thickness  of  the  fsice  plate. 

Notwithstanding  the  slight  penetrations  and  the  thick  backing  the 
give  of  the  plate  was  sufficient  to  cause  the  blow  at  each  shot  to  make  a 
decided  impress  on  the  backing. 

In  comparing  the  conditions  of  this  trial  with  those  of  the  Capitan 
Prat  we  can  find  no  points  of  similarity.  This  plate  was  cut  down  to 
the  English  standard  size — 8  by  6  feet — and  did  not  represent  a  plate 
as  intended  to  be  placed  on  the  ship,  whereas  the  Capitan  Prat  plate 
was  in  every  respect  a  c>ounterpart  of  an  actual  ]date  for  the  vessel. 

The  Independencia  plate  had  a  uniform  thickness  of  8  inches,  whereas 
the  Prat  plate  was  of  varying  thickness,  that  at  the  points  of  impact — 
C.3,  6.28,  and  6.99  inches— being  in  each  case  much  less  than  the  thick- 
ness of  the  former. 

In  the  Independencia  plate  the  striking  energy,  as  compared  with 
that  necessary  to  just  perforate  a  wrought-iron  plate  of  the  same  thick- 
ness, was  only  1.25,  whereas  in  the  Praf  plate,  taking  the  last  shot,  which 
struck  a  thickness  of  plate  of  only  6.99  inches,  it  was  1.39 ;  and  in  any 
armor  trial  an  extra  comparative  energy  of  14  per  cent,  counts  for  a  great 
deal.  Even  in  the  English  official  trials  this  ratio  of  energy  is  never 
less  than  1.35. 
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The  necessity  for  a  rigid  backing  to  bring  out  the  powers  of  the  oom- 
pound  plate  is  well  illustrate^  here  by  the  one  foot  extra  thickness  behind 
that  part  of  the  plate  attacked,  notwithstanding  which  the  e£fect  on  the 
backing  was  greater  than  on  that  of  the  Prai. 

Of  the  projectiles  employed  the  Falliser  is  reputed  to  be  much  infi^ 
rior  to  the  Fiench  projectiles  used  at  Gavre.  As  to  the  rosult  on  tke 
Independencia  plate,  no  other  could  have  been  expected.  The  poor 
quality  of  projectiles  and  the  low  striking  energy  employed  oould  only 
bring  out  what  has  always  been  admitted  as  a  fact — the  peculiar  power 
of  the  hard  steel  face  of  compound  plates  to  break  up  projectiles  of  poor 
or  medium  quality.  This  test  was  entirely  unnecessary  to  prove  what 
has  been  demonstrated  by  every  test  of  a  Cammell  plate  when  at- 
tacked by  6-inch  Palliser  projectiles.  In  trials  of  standmti  EngM 
plates,  it  is  seldom  that  the  two  Palliser  projectiles  used  have  had  a 
greater  effect  on  the  plate  than  is  seen  in  thetestof  the  Jn^^pandencia^ 
armor.  This  is  shown  in  trial  Ko.  1,  where  the  penetrations  of  tJie 
Pallisers  were  no  greater  than  in  this  case. 

In  consequence  of  all  this  we  can  not  see  that  the  trial  here  described 
has  resulted  in  giving  any  real  idea  of  the  value  of  the  plate;  either  for 
armor  protection  for  a  vessel  or  as  compared  with  that  for  the  Capitt» 
Prat. 

In  connection  with  this  trial  we  may  recall  that  all  notable  victoriei 
achieved  by  compound  armor  have  been  with  comparatively  thin  platei, 
and  it  is  generally  admitted  that,  down  to  a  certain  limit,  compoond 
armor  can  be  better  worked  and  made  more  homogeneous  in  thin  plata 
than  in  thick  ones. 
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V. 

A  C0MPABI30N  OF  ENGLISH  COMPOUND,  VICKEIPS  STEEL,  SCBNEI- 
DEWS  STEEL,  AND  SCSNEIDEB^S  NICKEL-STEEL  ARMOR  PLATES  FROM 
THE  RESULTS  OBTAINED  IN  THE  RECENT  COMPETITIVE  TESTS  AT 
OCHTA  AND  ANNAPOLIS. 

Probably  the  most  important  and  conclasive  armor  trials  ever  under- 
taken were  carried  out  by  the  Russian  and  United  States  naval  author- 
ities during  the  past  year. 

These  are  interesting  not  only  on  account  of  the  deflniteness  of  the 
results  obtained,  but  also  from  the  fact  that  in  each  case  the  plate  which 
fairly  carried  off  the  honors  was  neither  one  of  the  old-time  rivals — 
English  compound  and  Schneider  steel — but  was  one  of  an  alloy  of 
nickel  with  steel. 

And,  in  addition,  we  find  projectiles  used  which  were  so  little  dam- 
aged on  impact  that  the  effects  on  the  competing  plates  can  be  fairly 
compared,  and,  as  it  can  not  be  supposed  that  the  respective  makers  sent 
samples  of  any  but  their  best  work,  the  results  can  be  accepted  as  of 
practical  value. 

The  trial  in  the  United  States  took  place  first,  but  as  the  nickel-steel 
plate  tested  there  was  made  about  a  year  after  the  one  tested  at  Ochta, 
we  will  give  precedence  to  the  details  of  the  Russian  trial. 

It  is  well  to  note  that  these  trials  were  public  and  that  no  precautions 
were  taken  to  insure  secrecy.  The  plates  for  the  Annapolis  trial  were 
purchased  without  any  intimation  on  the  part  of  the  Navy  Department 
to  the  makers  as  to  the  use  to  which  they  were  to  be  put.  The  plates 
were  therefore  the  property  of  the  United  States  Government  to  do 
what  it  pleased  with,  and  the  trial  was  conducted  with  a  view  to  satisfy 
our  naval  authorities,  unbiased  by  the  conflicting  interests  of  competing 
manufacturers,  as  to  the  best  system  of  armor  for  our  new  ships.  It 
was  therefore  obviously  to  the  advantage  of  our  Government  that  the 
trial  should  be  conducted  in  the  most  open  and  public  manner,  and  the 
discussion  of  results  which  was  sure  to  follow  could  only  be  of  benefit 
to  the  parties  principally  interested. 
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COHPCTITITE  TBUL  OF  ABIOB  PLATES  AT  THE  OCHTA  NATAL  BATTSBT,  XCSOL 

(See  Plates  xii,  xiii,  and  xiv.) 

Date  of  trial :  November  11th,  1890. 

Details  of  plates :  A  Brown  (Ellis  patent)  componnd  plate,  a  Schneider  nickel-sted 
plate,  and  a  Vickers  all-steel  plate,  each  8  feet  square  by  about  10  incbea  thick,  aad 
of  a  weight  of  about  11.7  tons. 

Backing, — Each  plate  was  bolted  to  layers  of  12  inches  of  pine,  and  1^  inches  of  inn 
plating;  the  Brown  plate  by  eight  3.82-inch  bolts 25.4  inches  long;  the  SchDeidff 
plate  by  twelve  3.12  inch  bolts  21.6  inches  long;  and  the  Vickers  plate  by  twdve 
3.72-inch  bolt<8  25  inches  long. 

Firing  details, — ^The  gun  used  was  an  Aboukoff  6-inch,  35  calibre,  B.  L.  R.,  noM 
1877.  The  projectiles  were  made  in  Russia  by  Holtzer's  workmen  and  were  16.06  inehet 
in  length,  each  weighing  89.38  pounds.  The  two  first  ones  fired  at  each  platA  woe 
from  a  lot  insufficiently  tempered  and  the  remaining  three  from  a  lot  better  tempered. 
The  two  first  shots  at  each  plate  were  fired  with  charges  of  53  pounds  of  Schliiuei- 
burg  brown  powder,  and  the  remaining  rounds  with  charges  of  ,54  poonds  of  Oehta 
brown  powder,  made  in  1890. 

Range,  361  feet. 

The  mean  striking  energy  of  the  three  last  shots  at  each  plate,  as  compared  with 
that  necessary  to  just  perforate  a  wrought- iron  plate  of  the  same  thickness,  was  1.44. 

All  through  cracks  will  be  denoted  by  the  letter  t. 

Sound  I. — First  8hot«at  compound  plate.  (See  Plate  xii.)  Striking  velocity,  1,97S 
f.  B.  Striking  energy,  2,417  f.  t.  Point  of  impact,  25  inches  from  left  edj^e  and  26 
inches  from  top. 

Projectile  penetrated  13.2  inches  and  remained  in  plate,  scaling  off  some  of  ihested 
face  about  shot  hole  and  developing  one  through  crack  extending  to  left  edge  of  plate, 
and  several  surface  cracks.  Projectile  apparently  entire.  Bulge  at  back  of  plate  24 
inches  in  diameter,  projecting  6  inches. 

Round  2. — First  shot  at  Schneider  plate.  (See  Plate  xn  )  Striking  velocity,  1,^ 
f.  s. ;  striking  energy,  2,4'.)6  f.  t.  Point  of  impact,  24  inches  from  left  edge  and  !I2 
inches  from  top.  Projectile  penetrated  9  inches  and  rebounded  broken  in  two  at  the 
bourreiet.  Two  through  cracks,  one  to  the  top  of  plate  and  the  other  to  the  left 
edge.    Back  bulge  12  inches  in  diameter,  projecting  1^  inches. 

Bound'A, — First  shot  at  Vioker's  plate,  {iiee  Plate  xn.)  Striking  velocity,  1,963 
f.  8, ;  striking  energy,  2,436  f.  t.  Point  of  impact,  24  inches  from  left  edge  and  20 
inches  from  top.  Projectile  penetrated  14  inches  and  rebounded  entire.  Several 
short  cracks.    Back  bulge  18  inches  in  diameter,  projecting  3^  inches. 

Sound  4.— Second  shot  at  compound  plate.  Striking  velocity,  1,983  f.  s. ;  striking 
energy,  2,436  f.  t.  Point  of  impact,  23  inches  from  right  edge  and  21  inches  from  top. 
Same  penetration  and  same  result  on  projectile  as  at  round  1.  Two  through  cracks, 
several  radial  surface  cracks,  and  one  short  concentric  surface  crack.  Back  bnlge 
16  inches  in  diameter,  projecting  5^  inches.  Considerable  scaling  off  of  steel  face 
about  shot  hole. 

Bound  5. — Second  shot  at  Schneider  plate.  Striking  velocity,  1,996  f.  s. ;  striking 
energy,  2,468  f.  t.  Point  of  impact,  25  inches  from  right  edge  and  24  inches  from  top. 
Projectile  penetrated  8|  inches  and  rebounded  broken  in  three  pieces.  Two  through 
cracks  from  shot  hole,  and  crescent-shaped  surface  cracks  on  lower  part  of  plate. 

Back  bulge  12  iuches  in  diameter,  projecting  1^  inchea 

Bound  6. — Second  shot  at  the  Y icker's  plate.  Striking  velocity,  1,981  £.  s. ;  striking 
energy,  2,431  f.  t.  Point  of  impact,  26  inches  from  right  edge  and  23  inches  from  top. 
Projectile  penetraticd  12^  inches  and  rebounded  unbroken.  Two  through  cracks  and 
several  short  surface  radial  cracks.    Bulged  part  broken  off  from  back  of  plate  to  a 


I.  maximum  diameter  of  19  inches* 
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Bound  7. — ^Third  shot  at  compound  plate.  (See  Plate  xiii. )  Striking  velocity,  2,085 
f.  8. ,  striking  energy,  2,694  f  t.  Point  of  impact,  47  inches  from  right  edge  and  49 
inches  from  bottom.  Projectile  perforated  plate  and  backing  and  was  foand  nnbro- 
ken  817  yards  to  the  rear.  Several  cracks,  but  none  apparently  through  plate,  al- 
though  when  plate  was  taken  down  a  throogh  crack  was  fonnd  extending  to  timt 
Bhot  hole.  Considerable  scaling  off  about  shot  hole.  Back  bulge  24  inches  in  diam- 
eter, projecting  7|  inches. 

Bounds, — Third  shot  at  Schneider  plate.  Striking  velocity,  2,084  f.  s,;  striking 
energy,  2,691  f.  t.  Point  of  impact  at  center  of  face.  Projectile  penetrated  11^  inched 
And  rebonnded  unbroken.  Two  radial  cracks  which,  when  plate  was  taken  down* 
were  fonnd  to  extend  through  the  plate.  All  previous  cracks  enlarged.  Bulged  part 
broken  off  from  back  of  plate  to  a  diameter  of  16  inches. 

Bound  9.— Third  shot  at  Yicker's  plate.  Striking  velocity,  2,089  f.  s. ;  striking  en- 
ergy, 2,704  f.  t.  Point  of  impact  46  inches  from  right  edge  and  49  inches  from  bot- 
tom. Projectile  penetrated  17  inches  and  remained  in  plate  apparently  unbroken. 
One  radial  crack  to  second  shot  hole  which  afterward  developed  through  plate.  A 
number  of  short  radial  surface  cracks.  Previous  cracks  enlarged.  Bulged  part  bro- 
ken off  from  back  of  plate  to  a  diameter  of  18  inches. 

Bound  10. — ^Fourth  shot  at  compound  plate.  Striking  velocity,  2,081  f.  s. ;  striking 
energy,  2,684  f.  t.  Point  of  impact  27  inches  from  left  edge,  24  inches  from  bottom. 
Projectile  perforated  plate  and  backing  and  was  found  unbroken  933  yards  to  the 
rear.  A  number  of  radial  cracks,  two  at  lower  part  extending  through  plate,  and 
one  running  up  to  third  shot  hole.  Back  bulge  22  inches  in  diameter,  projecting  8 
inches. 

Bound  11.— Fourth  shot  at  Schneider  plate.  Striking  velocity,  2,081  f.  s.  striking 
energy,  2,684  f.  t.  Point  of  impact  30  inches  from  left  edge,  26  inches  from  bottom, 
and  18  inches  from  a  crack  to  the  left.  Projectile  penetrated  9}  inches  and  broke  into 
two  pieces.  The  above  mentioned  crack  was  extended  through  plate  with  a  short 
deep  crack  extending  to  left  edge.  Several  short  radial  cracks.  Back  bulge  15 
inches  in  diameter,  projecting  3  inches. 

Bound  12. — Fourth  shot  at  Vicker's  plate.  Striking  velocity,  2,073  f.  s. ;  striking 
energy,  2,663  f  .t.  Point  of  impact  23  inches  from  left  edge,  24  inches  from  bottom. 
Projectile  penetrated  21  inches  and  remained  in  plate  unbroken.  One  ^hrongh  crack 
to  lower  left  hand  corner  and  several  short  radial  surface  cracks.  Bulged  part  bro- 
ken off  firom  back  to  a  maximum  diameter  of  18  inches. 
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Bound  IS. — Fifth  shot  at  oompoaad  plate,  (doe  Plate  xiv.)  Striking  velocity, 
d,085  f.  B.  Striking  eaergy,  2,694  f.  t.  Poiut  of  impaot  22  inohee  from  rigUi  edge  mad 
84  inches  from  bottom.  Projectile  perforated  plate  and  backing,  and  was  not  after- 
wards fonnd.  Considerable  scaling  of  face  about  shot  hole.  Three  through  and 
several  surface  radial  cracks,  the  upper  through  crack  connecting  with  a  deep  crsok 
developed  at  second  shot,  forming  a  through  crack  connecting  the  second  and  fifth 
shot  holes.  Back  bulged  to  a  diameter  of  29  inches,  projecting  8  inches,  and  with  s 
part  scaled  off. 

Bound  14. — Fifth  shot  at  Schneider  plate.  Striking  velocity,  2,071  f.  s.  Striking 
energy,  2,658  f.  t.  Point  of  impact  23  inches  ftom  right  edge  and  25  inches  from 
bottom.  Projectile  penetrated  10|  inches  and  rebounded  nnbiokeo.  Three  nuiial 
through  cracks.  The  sarface  crack  developed  at  the  second  shot  at  this  plate  ax- 
tended  through,  and  a  new  through  craek  developed  from  it  to  right  edge  of  pllt^ 
the  enclosed  piece  separating  slightly  from  the  plate.  Back  bulge  20  inches  in  dim- 
eter, projecting  4^  inches. 

Bound  15.— Fifth  shot  at  Vicker's  plate.  Striking  velocity,  2,067  t  s.  Strikiof 
energy,  2,647  f.  t.  Point  of  impact  23  inches  ftom  right  edge  and  25  inches  from 
,  bottom.  Projectile  penetrated  14  inches  and  rebounded  unbroken.  Two  deep  through 
radial  cracks,  one  to  lower  right-hand  oorner  and  one  to  third  shot  hole.  A  throogh 
crack  developed  tsom  second  shot  hole  to  right  edge  of  plate.  Bulged  part  brokan 
off  from  back  to  a  diameter  of  19  inches. 

Total  of  striking  energies  at  each  plate. 

At  compound  plate ....f.t..  12,985 

At  Schneider  plate do..  12.937 

At  Vicker's  plate do..  12.« 

Here  the  Brown  plate  was  completely  outmatched.  This  does  not 
show  clearly  for  the  two  first  shots,  which  is  accoauted  for  by  the  ad- 
mitted fact  that  the  two  first  projectiles  fired  at  each  plate  were  inferttff 
to  those  afterwards  used,  beiug  considerably  softer.  This  is  well  shoira 
on  all  the  plates  by  the  greater  penetrations  of  the  three  last  shots. 

In  addition  to  the  much  greater  penetrations  in  the  Brown  plate 
it  was  also  badly  fractured,  an  unusual  occurrence  when  a  oompooud 
plate  of  such  thickness  is  attacked  by  small  projectiles,  but  the  slight 
scaling  off  of  the  hard  steel  face  showed  that  the  welding  of  face  and 
back  was  excellent.  Its  performance  prov^ed  that  it  did  not  merit  class- 
ing with  its  competitors,  and  had  it  been  on  a  ship's  side  the  large 
amount  of  bulging  of  the  back  would  have  seriously  injured  the  framioc 
behind  it. 

The  Vicker's  plate  did  comparatively  well,  but  its  resisting  power 
was  far  below  that  of  the  Schneider  plate,  this  being  clearly  evidenced 
by  the  greater  penetrations,  and  by  the  less  amount  of  work  done  on  the 
projectiles.  Being  much  softer  than  the  Schneider  plate  it  was  maoh 
less  shattered.  Its  back  was  bulged  out  considerably  at  the  first  shot; 
enough,  had  the  plate  been  on  a  ship's  side,  to  have  badly  bent  or  per- 
haps broken  the  framing  behind  it.  The  remaining  shots  did  notcaose 
any  great  bulging  of  the  back,  but  instead,  the  metal  was  clipped  out 
around  the  shot  holes.  Although  quite  soft  this  plate  proved  incom- 
parably superior  to  the  Brown.  After  the  trial,  though  through-cracked 
as  shown,  it  was  removed  from  its  backing  without  having  the  cracked 
parts  separate.    Its  lack  of  homogeneity  was  evidenced  by  the  dilb^ 
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euce  in  penetration  of  the  three  last  projectiles — 17,  21,  and  14  inches 
respectively — ^the  projectiles  all  having  remained  unbroken.  In  many 
respects  it  reminds  us  forcibly  of  a  steel  plate  for  the  TorjemJ^Qld 
tested  by  Schneider  with  Orenzot-made  steel  projectiles  in  1880,  and 
which  was  made  by  Schneider's  original  process  of  manufacture,  after- 
wards abandoned  for  the  process  now  in  use. 

The  Schneider  nickel-steel  plate  did  not  show  up  as  well  as  was  ex- 
pectedy  through  cracking  more  than  Tickers,  but  it  proved  to  be  the 
best  plate  of  the  three  for  armor  protection.  Only  two  of  the  project- 
iles got  their  points  beyond  the  back  of  the  plate^  and  had  it  been  on 
a  ship's  side  the  framing  behind  it  would  have  been  practically  unin- 
jured. When  removed  from  the  backing  this  and  the  componnd  plate^ 
had  to  be  banded  to  keep  their  fractured  parts  from  separating.  Had 
the  steel  and  nickel-steel  plates  been  on  a  ship's  side,  supported  at 
their  edges  by  companion  plates,  the  excellent  system  of  bolting  em- 
ployed would  probably  have  caused  the  broken  parts  to  remain  in 
place,  and  they  would  still  have  been  able  to  offer  considerable  resist- 
ance to  perforation. 

The  rebounding  of  the  projectiles  fh)m  the  nickel-steel  plate  showed 
it  to  be  more  elastic  than  the  all-steel,  the  latter  acting  more  like  good 
wrought  iron  when  attacked  by  projectiles  of  excellent  quality.  One 
especially  noticeable  feature  with  the  nickel-steel  plate  should  be  kept 
in  mind — that  of  the  little  effect  of  its  many  cracks  on  the  penetration 
of  succeeding  projectiles. 

As  a  result  of  this  trial  Schneider  obtained  a  contract  for  2,100  tons 
of  armor  for  the  Russian  battle-ship  Oeorgy  Fobedonetz ;  and  Yickers, 
who  is  well  known  as  a  manufacturer  of  excellent  thin  steel  plates,  a 
contract  for  about  300  tons  of  steel  plates,  from  3  to  5  inches  thick,  for 
two  Hussiau  gunboats. 

A  Kolpino  (Russian)  made  Cammell  compound  plate  was  privately 
tested  a  few  days  after  the  Ochta  trials  took  place,  and,  as  most  re- 
markable results  have  been  claimed  for  it  in  the  publiq  prints,  we  will 
give  the  details  here,  simply  to  show  that  they  were  decidedly  inferior 
to  those  obtained  with  the  plates  of  Yickers  and  Schneider,  described 
above. 

Details  of  plate :  Same  as  those  of  the  Ochta  plates. 

GuH  and  backing :  Same  as  those  of  the  Ochta  plates. 

Projectiles. — Of  steel,  made  at  Putiloff  works,  Rassia,  tempered  by  the  Holtzer 
process,  and  each  weighing  99  poiiuds.  Of  the  five  nsed  the  two  first  and  the  two 
last  were  from  a  lot  insufiicieuMy  tempered,  and  the  third  from  a  lot  of  harder  tern* 
per. 

The  plate  was  secured  to  its  backing  by  eleven  2.83-inch  bolts. 

Firing  details, — These  give  results  as  determined  before  the  plate  was  removed 
from  its  backing. 

First  «^t.— Striking  velocity,  1,949  f.  s.  Point  of  impact  26  inches  from  left  edge 
and  24  inches  from  top.  Projectile  remained  in  plate,  penetration  not  given.  Only 
sarfaoe  cracks. 

Second  shot. — Striking  velocity  not  measared,  but  supposed  to  be  same  as  above. 
Point  of  impact  20  iuohes  from  right  edge  and  26  incheB  from  top^    Projectile  pene- 
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trated  12  incbes  and  broke  op.    Some  scaling  of  steel  face  aboat  shot  bole.    Nine 
radial  surface  cracks. 

'  Third  shot — Striking  Telocity,  2,094  f.  s.  with  tbe  bard  projectile  referred  to  aboTC 
Point  of  impact  near  center  of  face,  32  inches  from  right  edge  and  47  inches  from 
bottom.  Projectile  perforated  plate  and  backing.  The  point  broke  off  and  vas 
found  directly  in  rear  of  backing,  the  remainder  of  projectile  being  picked  up  1,060 
feet  to  the  rear.    A  sma  11  piece  of  steel  face  fell  off.    Fiye  radial  oracka. 

Fourth  shot — Velocity  not  recorded,  but  same  charge  was  used  as  with  third  shot. 
Point  of  impact  2&  inches  from  left  edge  and  23  inches  from  bottom.  Projectile  yeat- 
trated  about  11.3  inches  and  remained  in  plate,  visibly  deformed,  its  ping  bein* 
driyen  into  the  shell.    Small  piece  of  steel  face  broken  off.    Several  sarface  crac^ 

Fifth  shot, — Velocity  not  recorded,  bat  same  charge  was  used  as  above.  Poiotof 
impact  24  incbes  from  right  edge  and  2*4^^  inches  from  bottom.  Projectile  pen- 
etrated 16  inches,  lo<lgiug  in  plate  with  its  base  flush  with  the  face.    Ten  radial  craeki. 

The  back  of  the  plate  was  not  seen,  bat  the  above  details  are  soffi- 
cient  for  all  practical  parposes. 

The  members  of  tbe  Eussian  Artillery  Technical  Committee  consid- 
ered the  nickel-steel  plate  the  best,  followed  in  order  of  merit  by  Yick- 
ers's.  This  Committee  assigned  the  following  coefficients  of  resistance 
to  the  plates  tried  at  Ochta  and  the  Kolpino  plate  referred  to  above. 

Brown  compound  plate S 

Kolpino  (Cammell)  compound  plate ..  S 

Vicker's  all-steel  plate 31 

Schneider's  nickel-steel  plate 41 

▲9KAF0LI8  ABMOB  TRIALS,  SEPTEXBEB,  1890. 

The  following  accoant  of  this  competitive  trial  of  three  armor  plat€«, 
one  of  steel  and  one  of  nickel-steel,  manufactured  by  Schneider  &  Co^ 
Le  Greusot,  and  one  compound  plate  manufactured  by  Cammell  &Co^ 
Sheffield,  comprises  the  greater  part  of  the  report  made  by  the  Boaid 
of  Kaval  Officers  appointed  by  the  Secretary  of  the  Navy  to  condae^ 
the  trial.  The  energy,  as  compared  with  that  necessary  to  just  perforate 
a  wrought-iron  plate  of  the  same  thickness  was  1.50  with  the  G-ioek 
projectiles,  and  1.61  with  the  8-inch  projectiles. 

GENERAL  DETAILS. 

The  Board  made  a  careful  preliminary  inspection  of  the  plates  aoi 
their  bolts  and  backing.  They  were  all  erected  in  accordance  with  i 
drawing  furnished  by  the  Bureau  of  Ordnance  to  the  inspector  «i 
ordnance  in  charge  at  the  proving  ground.  The  steel  plate  and  niekri- 
steel  plate  were  secured  to  the  backing  with  12  bolts  2.36  inches  diaa- 
eter.  The  compound  plate  was  secured  to  its  backing  by  8  bolts  3Ji 
inches  in  diameter.  ^ 


Plate. 


Steel 

Niokel-steel. 
Compound.. 


*  ▲cWal* 


No.  of 
bolts. 


12 

12 

8 


Diameter 
of  bolt«. 


2.36" 
2.36" 
3. 10" 


Tot«l  bolt 
cross  sec- 
tion. 


8q.  in. 
62.29 

52.60 

64.32 


Weij^ht 
of  piate. 


Bolt 
pvr 


tea  ^ 


Pounds. 
*a0.776 

*20,670 

t20,002 


«? 
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Caliper  fMoturements  of  armor  plates. 

[ComiBMiciBg  at  lower  right-band  oomer,  up  right  edse,  acoroaa  top  and  down  left  aide,  at  inter^alaof 

Ifootj 


Point  of  measnrement 


Lower  right  oomor — , 

Sight  side , 1 

3 
8 
4 
5 
6 
7 

Trpperxigfatoomer , 

Tbp 1 

2 
8 
4 
6 

XTpper  left  corner ^ 

1 
2 
8 
4 
5 
6 
7 

Lower  left  oomer 

1 
2 
3 
4 
5 

Hean 


Schneider, 
all  iteel. 

Schneider, 
nlckel-eteel. 

IfioheM. 
10.  M 

Inehag. 
10.22 

.61 

.45 

.01 

.65 

.58 

.66 

.68 

.64 

.62 

.49 

.61 

.45 

.53 

.88 

.65 

.24 

.SO 

.88 

.60 

.41 

.61 

.41 

.68 

.41 

.63 

.88 

.55 

.27 

.66 

.34 

.51 

.88 

.55 

.42 

.53 

.43 

.58 

.43 

.63 

.41 

.63 

.57 

.50 

.37 

.30 

10.67 

10.42 

Compound. 

Inchei. 
10.65 

.68 

.76 
.81 
.70 
.76 
.80 
.70 
.70 
.60 
.71 
.77 
.75 
.74 
.67 
.70 
.59 
.67 
.71 
.67 
.60 
.76 
.76 
.83 
.82 
.75 
.76 
.73 

10.72 


The  surfaces  of  the  plates  were  scoared  clean. 

The  plates  were  arranged  on  chords  of  a  circle  with  the  gun  pivot  as 
the  center  and  the  muzzle  of  the  gun  28  feet  distant  from  the  center  of 
the  plate  towards  which  it  was  pointed,  the  axis  of  the  gun  being  then 
normal  lo  the  surface  of  each  plate. 

The  gun  used  was  a  6-inch  B.  L.  B.,  Mark  III,  35  calibres  long, 
mounted  on  a  service  centre  pivot  carriage.  The  charge  used  was  44^ 
pounds  for  each  round;  brown  prismatic  powder  manufactured  by 
Messrs.  Du  Pont.    The  striking  velocity  was  2,075  feet  per  second. 

The  projectiles  were  all  Holtzer  6-inch  armor-piercing  shell,  with  ogi- 
val  of  2  calibres  radius,  and  were  brought  up  to  the  standard  weight 
of  100  pounds  by  filling  them  with  sand  and  fragments  of  iron.  These 
fragments  of  iron  weighed  about  2  ounces  each. 

The  gun  was  mounted  on  a  heavy  wooden  platform  protected  by  a 
struotare  of  timber  roofed  with  iron  plates  and  a  pile  of  sand  bags  in 
ftonty  through  which  the  muzzle  projected. 
158&-lJro. 
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The  pointing  was  done  by  means  of  central  cross  hair-Bights  in  the 
axis  of  the  bore. 

Bomb-proofs  had  been  erected  at  conreoient  places  on  the  groonds. 
The  one  nearest  the  gun,  at  a  distance  of  50  feet  proteeCed  the  firing 
party.  The  gun  was  fired  by  means  of  friction  primer  and  a  long  lan- 
yard. 

The  Board  caused  photographs  to  be  taken  of  each  plate  before  and 
after  each  shot ;  of  aU  three  plates  in  a  group  after  four  shots  each,  and 
also  after  five  shots  each ;  of  the  recovered  projectiles  and  oi  such  frag- 
ments of  plate  as  could  be  identified. 


STEKL    PLATK    AFTER    FIRST    SHOT. 
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FIRING  TRIAL.    FIRST  DAY,  SEPTEMBER  18, 1890. 

Bound  1. — First  shot  at  the  steel  plate. 

Oun :  6'inch  B.  L.  B. 

Prcjectile :  Holtzer  a.  p.  shell,  100  pounds.  Striking  velocity,  2,075 
foot  seconds. 

Charge :  44j^  poands  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  ot  impact  was  24  inches  from  the  bottom  and  24  inches 
from  the  right-hand  edge  of  the  plate.  The  projectile  entered  and  re- 
mained in  the  plate  with  its  base  projecting  6.50  inches,  and  its  body 
apparently  intact.  A  bnlge  1  inch  high  and  17.5  inches  diameter  was 
raised  on  the  face  of  the  plate,  with  a  well-developed  fringe  projecting 
1  inch.  The  visible  portion  of  the  hole  in  the  plate  was  funnel-shaped, 
extending  to  a  depth  of  3  or  4  inches.  Six  short  radial  surface  cracks 
were  produced  in  the  bnlge.    One  small  piece  of  fringe  scaled  off. 

The  side  plates  were  uninjured;  one  bolt  slightly  started.  The  back- 
ing  was  undisturbed,  and  no  bolts  were  started.  The  rotating  band 
was  stripx>ed  off  the  projectile.  Its  base-plug  could  still  be  easily 
turned. 
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BouKD  2, — First  shot  at  the  compound  platem 

Oun :  6-itioh  B.  L.  B. 

Projectile :  Holtzer  a.  p.  shell,  100  pounds.  Striking  velocity,  2,075 
foot  seconds. 

Charge:  44^  pounds  brown  prism.    Striking  energy,  2,988  foottoiia 

The  point  of  impact  was  24  inches  from  the  right-hand  ed^e  and  ik 
inches  from  the  bottom  of  the  plate.  The  projectile  perforated  tlM 
plate  and  lodged  in  the  backing,  with  its  base  at  a  distance  of  SLi 
inches  from  the  face  of  the  plate.  Eight  fine  radial  cracks  were  pit* 
duced,  varying  in  length  from  24.5  to  55  inches  from  the  center  of  tlH 
hole.  One  of  these  extended  to  the  right  edge  of  plate,  at  which  pcAtt 
it  seemed  to  extend  through  the  steel  face.  The  right-hand  eomar^f 
the  plate,  along  the  through  crack  mentioned  above,  was  set  oat  to  a 
distance  of  .10  inch.  The  steel  face  around  the  hole  was  scaled  off  tin 
diameter  of  from  14.5  to  19  inches,  and  to  a  depth  of  from  1.3  to 
inches.    The  interior  of  the  shot  hole  showed  a  rough  surface. 

The  side  plates  were  uninjured.  Two  bolts  of  right-side  plate 
point  of  impact  were  slightly  started.  One  tie-bolt  of  the  backts^ 
about  8  inches  from  the  point  of  impact,  was  started  5  inches  to  Ifa 
rear.  The  rear  side  of  bolt-heads  in  first  row  of  vertical  bolts  stttiM 
one-tenth  of  an  inch  fh>m  the  braces. 

The  two  inner  lower  braces  of  the  backing  were  started  upwards  mI 
backwards  .25  inch.  The  projectile  remained  buried  in  the  bacUl^ 
with  its  face  visible  through  the  hole. 


COMPOUND    PLATE    AFTKR    FIRST    SHOT. 


NICKEL-STKEL    PLATE    AFTER    FIRST    SHOT. 
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Bourn)  3. — First  shot  at  the  nicfcel-steel  plate. 

Qun :  6-inch  B.  L.  B/   . 

Projectile :  fioltzer  a«  p.  shell,  100  pounds.  Striking  yelooity,  2,075 
ot  seconds. 

Charge :  44}  pounds  brown  prism.  Striking  energy,  2,988  foot  tons. 
The  point  of  impact  was  24  inches  from  the  right-hand  edge,  and 
inches  from  the  bottom  of  the  plate.  The  body  of  the  projectile 
mained  in  the  plate.  The  rear  end,  7.5  inches  long,  broke  off  at  a 
stance  of  4  inches  in  ffrom  the  face  of  the  plate  and  ret>onnded  30  feet 
)m  the  f^ont.  A  front  bulge  was  raised  17  inches  in  diameter  and 
S5  inches  high.    There  was  no  fringe. 

Two  short  radial  surface  cracks  were  produced  in  the  bulge.  A  small 
3ce  of  the  bulge,  1  iuch  deep,  was  scaled  off  from  the  side  of  the  shot 
le. 

The  side  plates  were  uninjured.  The  head  of  one  bolt  was  split  in 
o. 

The  bolt  in  backing  nearest  the  point  of  impact  was  driven  30  inches 
the  rear.    The  backing  was  undisturbed. 


THE  ABMOS  QDBBTION  IN  ISSL 


Bnuin)  4. — Second  iJiot  at  the  steeiplab 

Gun:  6iDch  B.  L.  B. 

Profoctile:  Holtzer  a.  p.  sbell,  100  poonds.  Btrikic 
foot  secouda. 

Charge:  44J  pounds  brown  prism.    Stiihing  energ] 

Tbe  point  of  impact  was  24  inches  from  the  left-hi 
inches  f^m  the  bottom  of  the  plate.  The  projectilf 
(leptb  of  ]2  inches,  and  rebonnded  entire  to  a  distano 
front  and  3  feet  to  the  right.  It  was  shortened  .10  ind 
was  raised  18.5  iuches  diameter  and  1  inch  high,  with 
fringe  projectiug  .75  inch.  Seven  short  radial  cracki 
in  the  bnlge,  two  of  them  being  connected  by  two  8 
cracks.  One  small  piece  of  fringe  scaled  off.  The  sh 
lar,  with  a  smooth  surface,  and  showing  star-shaped 
extremity. 

The  Bide  plates  were  uainjured.  Two  bolts  were  a 
of  a  8ide-plat«  bolt  was  broken  ofif.-  The  backiug  was 


'STEEL    PLATE    AFTER    SECOND    SHOT. 


I 
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Bound  5. — Second  shot  at  the  compownd  plate* 

Own :  6-inch  B.  L.  B. 

Projectile ;  Holtzer  a.  p.  shell,  100  pouDds.  Striking  velocity,  2,075 
foot  seconds. 

Charge :  44^  ponnds  brown  prism.    Striking  energy,  2,998  foot  tons. 

The  point  of  impact  was  24  inches  from  the  left-hand  edge  and  24 
inches  <rom  the  bottom  of  the  plate.  The  projectile  perforated  the  plate 
and  lodged  in  the  backing  with  its  base  visible  at  a  distance  of  15  inches 
from  the  face  of  the  plate.  The  steel  face  was  scaled  off  the  plate 
around  the  shot  hole  irregularly  to  an  average  diameter  of  14  inches 
and  a  depth  of  1.25  inches. 

Six  radial  cracks  were  produced,  all  extending  to  the  edges  of  the 
plate  and  apparently  quite  deep.  A  surface  crack  was  produced  about 
3.5  feet  above  lower  edge  of  plate  extending  nearly  across  the  plate. 

Two  connecting  radial  cracks  produced  by  the  first  shot  deepened 
aud  were  extended  entirely  across  the  plate  through  both  shot  holes, 
throwing  out  the  lower  part  of  the  plate  from  0.6  inch  to  1.8  inches. 
Where  this  crack  reached  the  right  edge  of  the  plate  the  steel  face 
showed  a  vertical  curved  fracture  of  a  minimum  thickness  of  0.3  inch 
and  separated  1.9  inches  at  the  top. 

The  interior  surface  of  the  shot  hole  was  rough  and  broken,  showing 
a  disintegration  of  the  metal,  many  small  loose  fragments  of  which 
were  lying  in  the  hole.  The  cracks  developed  by  the  preceding  shot  were 
all  increased  in  size,  the  lower  part  of  the  plate  being  much  racked. 

The  side  plates  were  uninjured.    Two  bolts  were  slightly  started. 

The  backing  showed  but  slight  set  back.  One  tie  bolt  in  backing 
nearest  impact  was  driven  4  inches  to  the  rear.  The  rear  side  of  bolt- 
heads  of  first  vertical  row  was  started  0.10  inch  ftom  the  braces. 


% 
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Bound  6. — Second  shot  (U  the  nickeUsteel  platem 

Oun  :  6>inch  B.  L.  B. 

Projectile  :  Holtzer  a.  p.  shell,  100  pounds.  Striking  velocity^Sl^ 
foot  seconds. 

Charge :  44^  pounds  brown  prism.    Striking  energy,  2,988  foottM 

The  pointof  impact  was24inche8fromthelef}}-handedge,Mid24uMiM 
from  the  bottom  of  the  plate.  The  projectile  penetrated  aud  rematai 
in  the  plate  apparently  intact,  its  base  projecting  1.6  inches.  The  nlir 
ting  band  was  still  in  place,  but  sheared  flush  with  the  body  of  thedMlL 

A  front  bulge  was  thrown  up  16  inches  in  diameter  and  1.10  iaditt 
high.  A  piece  was  scaled  off  for  about  two- thirds  the  circamfereaefttf 
the  bulge  of  an  average  diameter  of  12.55  inches  and  average  defAd 
1.10  inches. 

The  side  plates  were  uninjured,  two  bolts  slightly  started.  The  twA* 
ing  was  uninjured.  The  tie  bolt  nearest  the  point  of  impact  wasdfifa 
12  inches  to  the  rear. 


NICKEL-STEEL    PLATE    AFTER    SECOND    SHOT. 


J 


STEKL    PLATE    AFTER    THIRD    SHOT. 
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Bound  7. — Third  9hot  at  the  steel  plate. 

Oun :  6-inch  B.  L.  B. 

Projectile :  Holtzer  a.  p.  shell,  100  poands.  Striking  velocity,  2,075 
foot  seconds. 

Charge:  44^  poands  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  of  impact  was  24  inches  from  th^  right-hand  edge  and  24 
inches  from  the  top  of  the  plate.  The  projectile  penetrated  to  a  depth 
of  12.5  inches  and  rebonnded  entire  to  a  distance  of  30  feet  It  was 
shortened  .14  inch  and  the  diameter  of  the  boarrelet  was  increased  .01 
inch. 

A  front  bnlge  was  formed  18.5  inches  diameter  and  1  inch  high,  with 
a  well  developed  fringe  projecting  1  inch.  Five  short  radial  surface 
cracks  were  developed  in  the  bulge,  and  two  small  pieces  of  the  fringe 
were  scaled  off.  The  shot  hole  was  smooth  and  regular^  showing  star- 
shaped  cracks  at  its  inner  eixtremity. 

The  side  plates  were  uninjured;  one  piece  of  bolt  7  inches  long  was 
broken  off  and  thrown  out  to  the  front.  The  backing  and  its  bolts  were 
undisturbed. 
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Bound  8. — Third  shot  at  the  compound  plate. 

Oun :  6-incb  B.  L.  B« 

Projectile:  Holtzer  a.  p.  shell,  100  poaDds.  Striking  velocity,  2,075 
foot  8eoonds. 

Charge:  44j^  poands  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  of  impact  was  24  incbes  from  rigbt-band  edge  and  24  inches 
from  the  top  of  the  plate.  The  projectile  perforated  the  plate  and 
lodged  in  the  backing,  with  its  base  23.75  inches  from  the  face  of  the 
plate. 

Ten  deep  radial  cracks  were  produced,  some  of  them  being  connected 
by  cross  cracks.  A  large  piece  of  steel  face  in  upper  right-hand  comer 
was  slightly  separated  from  the  wrougbt-iron  back,  and  a  smaller  piece 
was  in  the  same  condition  below  the  shot  hole. 

Old  cracks  in  lower  part  of  plate  were  increased  in  size,  and  the  faoe 
of  the  plate  was  quite  shattered. 

The  interior  surface  of  the  shot  hole  was  rough  and  broken,  showing 
disintegration  of  the  surrounding  metal,  many  small  fragments  of  which 
had  been  shaken  off  and  were  lying  in  the  hole. 

The  side  plates  were  not  injured.  The  nuts  of  live  bolts  in  the  left- 
side plate  were  nnscrewed  from  .25  inch  to  .50  inch* 

The  backing  was  uninjured. 


COIMPOUND    PLATE    AFTER    THIRD    SHOT. 


NICKEL-STKKL    PLATP;    AFTKR    THIRD    SHOT. 
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Bound  9. — Third  shot  at  the  nickel-steel  plate. 

Oun :  6-inch  B.  L.  B. 

Projectile :  Holtzer  a.  p.  shell,  100  pounds.  Striking  velocity,  2,075 
foot  seconds. 

Charge :  44^  pounds  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  of  impact  was  24  inches  from  the  right-hand  edge  and  24 
inches  from  the  top  of  the  plate.  The  projectile  penetrated  and  remained 
in  the  plate  apparently  intact,  its  base  projecting  4.5  inches  and  its  rota- 
ting band  half  torn  off.  A  front  bulge  was  raised  18  inches  in  diameter 
and  1.5  inches  high. 

Two  very  short  radial  surface  cracks  were  produced  in  the  bulge. 
Two  small  pieces  scaled  out  of  bulge.  The  side  plates  were  uninjured ; 
the  bolt-heads  were  slightly  benC 

The  backing  was  undisturbed  and  no  bolts  were  started. 
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Bound  10. — Fourth  shot  at  the  steel  plate. 

Oun:  6-incli  B.  L.  B. 

Prcjectile :  Holtzer  a.  p.  shell,  100  ponnds.  Striking  velocity,  2,075 
foot  seconds. 

Charge :  44.^  pounds  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  of  impact  was  24  inches  from  the  left-hand  edge  and  24 
inches  from  the  top  of  the  plate.  The  projectile  penetrated  to  a  depth 
of  12.5  inches  and  rebounded,  breaking  into  three  large  and  several 
small  pieipes.  The  head  was  entire,  the  body  in  halves,  the  transverse 
break  at  7  inches  from  the  base  of  shell. 

A  front  bulge  was  raised  17  inches  diameter  and  1  inch  high,  with  a 
well-developed  fringe  projecting  1  inch. 

Six  short  radial  surface  cracks  were  produced  in  the  bulge,  and  one 
small  piece  of  the  fringe  was  scaled  off.  The  surface  of  shot  hole  was 
smooth  and  regular,  showing  star-shaped  cracks  at  its  inner  extremity. 

The  side  plates  were  uninjured. 

The  backing  was  undisturbed.  One  bolt,  broken  by  previous  ahot, 
was  driven  to  the  rear  2  inches. 


STEEL  PLATE  AFTER  FOURTH  SHOT. 
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BoiTTn>  11. — Fourth  shot  at  the  compound  plate. 

Oun  :  6-inch  B.  L.  B. 

ProfecHle :  Holtzer  a.  p.  shell,  100  pounds.  Striking  velocity,  2,075 
foot  seconds. 

Charge :  44^  pounds  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  of  impact  was  24  inches  from  the  left-hand  edge  and  24 
inches  from  the  top  of  plate.  The  projectile  perforated  plate  and  back- 
ing, breaking  into  three  large  and  several  small  pieces*  The  largest 
piece  passed  over  the  earth  backing  and  lodged  in  the  butt,  60  feet 
away. 

Three  deep  cracks  were  developed  below  shot  hole.  All  the  steel  face 
above  this  and  the  preceding  shot  hole  separated  from  the  wronghMron 
back,  and  the  greater  part  of  it  was  thrown  off  in  seven  large  and  many 
small  fragments,  the  larger  fragments  weighing,  respectively,  29,  58, 
92, 125, 178,  and  380  pounds. 

A  part  of  the  steel  face  below  the  preceding  shot  hole  separated  from 
the  wronght-iron  back  and  was  thrown  off. 

All  previous  cracks  widened. 

That  part  of  the  wrought-iron  back  which  was  exposed  on  the  upper 
part  of  the  plate  showed  a  rough,  broken  appearance  and  containeil 
three  narrow  cracks.  The  shot  hole  was  very  rough  on  the  interior 
surface,  showing  much  disintegration  of  the  metal,  with  small  frag- 
ments of  which  it  was  nearly  filled. 

The  remainder  of  the  plate  was  badly  racked  and  showed  seventeen 
large  cracks  through  steel  face.    The  side  plates  were  uninjured. 

There  was  an  irregular  hole  torn  in  the  backing  by  the  shot.  No  bolts 
were  started. 
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Bound  12. — Fourth  shot  at  the  nickel-steel  plate, 

Oun :  6-iaoh  B.  L.  R, 

Profeetile :  Holtzer  a.  p.  shell,  100  poands.  Striking  velocity^  2,075 
foot  Beconds. 

Charge :  44}  poands  brown  prism.    Striking  energy,  2,988  foot  tons. 

The  point  of  impact  was  24  inches  from  the  left-hand  edge  and  24 
inches  from  the  top  of  the  plate.  The  projectile  broke  3.5  inches  from 
face  of  plate  and  6.5  inches  from  its  base,  its  head  remaining  in  the 
plate.  The  rear  half  rebounded  30  feet,  burying  itself  in  the  sand-bags 
around  the  gun. 

A  front  bulge  was  raised  16  inches  diameter  and  1  inch  high.  One 
fine  crack  was  developed  in  the  upper  part  of  the  bulge. 

The  visible  interior  surface  of  the  hole  was  smooth  and  regular. 

The  side  plates  were  uninjured ;  bolt-heads  slightly  bent.  The  back- 
ing was  undisturbed  and  no  bolts  were  started. 

FIRING  TRIAL.-.SEG0KD  DAY,  SBPTSHBBR  22,  1800. 

After  the  preceding  twelve  rounds  had  been  fired  the  Board  adjonmed 
for  two  days  until  an  8-inch  gun,  with  which  it  was  decided  tocontinae 
the  firing,  could  be  mounted.  The  firing  with  this  gun  took  place  on 
Monday,  September  22, 1890. 

The  gun  was  mounted  on  the  same  platform  as  the  6-inch,  with  its 
pivot  6^  feet  to  the  rear  of  the  6-inch  pivot  The  muzzle  of  the  gun 
was  30  feet  distant  from  the  plates. 

The  charge  was  85  pounds  of  brown  prismatic  powder,  made  by  Da 
Pont.    The  striking  velocity  was  1,850  feet  per  second. 

The  projectiles  were  Firth  armor-piercing  shell,  weighted  to  210  poands 
by  filling  them  witii  sand. 


NICKEI.-STEKL    PLATK    AFTER    FOURTH    SHOT. 
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Bound  13. — Fifth  shot  at  the  steel  plate. 

Chin :  8-iiich  B.  L.  B. 

Projectile :  Firth  a.  p.  shell,  210  pounds.  Striking  velocity,  1,850 
foot-seconds. 

Charge :  85  pounds  brown  prism.    Striking  energy,  4,988  foot^tons. 

The  point  of  impact  was  at  the  centre  of  the  plate.    The  projectile 
penetrated  to  a  depth  of  15  inches  and  rebounded,  broken  in  three  large 
pieces.    A  front  bulge  was  raised  21  inches  in  diameter  and  1  inch  high. . 
There  was  no  fringe.    A  piece  scaled  off  from  the  lower  right-hand  edge 
of  hole  radially  for  5  inches. 

Four  through  cracks,  radiating  from  the  shot  hole  were  developed, 
two  above  and  two  below,  each  one  extending  diagonally  through  one 
of  the  6-inch  shot  holes  to  top  and  bottom  of  face  respectively,  and 
forming  an  irregular  shaped  X.  These  cracks  above  the  centre  hole 
varied  in  width  from  .25  to  .50  inches,  and  below  the  centre  hole  from 
.16  to  .50  inches. 

The  upper  right  hand  crack  reached »the  top  at  a  point  13  inches  from 
the  side.  The  upper  left-hand  crack  reached  the  top  5.5  inches  from 
the  side.  The  lower  right-hand  crack  reached  the  bottom  13.25  inches 
from  the  side,  and  the  lower  left-hand  crack  reached  the  bottom  8 
inches  from  the  side  of  the  plate. 

The  side  plates  were  uninjured  and  the  bolts  intact. 

The  backing  was  driven  back  bodily  .10  inch. 
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Bound  14. — Fifth  shot  at  the  nickel-steel  plate* 

Onn :  8-inch  B.  L.  R. 

Projectile :  Firth,  a.  p.  ahell,  210  pounds.  Striking  velocity,  1,850 
foot  seconds. 

Charge :  85  pounds  brown  prism.     Striking  energy,  4,988  foot-tons. 

The  point  of  impact  was  the  centre  of  the  plate.  The  projectile  en- 
tered and  broke  5.25  inches  from  the  face  of  plate,  part  of  the  bead 
remaining  in  the  hole. 

A  front  bulge  was  raised  16.5  inches  in  diameter  and  .25  inches  high. 
The  circumference  of  the  hole  was  scaled  out  to  the  following  radial 
distances  from  the  centre : 

At  top,  7  inches  out,  maximum  depth  4  inches. 
At  right  side,  G  inches  out,  maximum  depth  2  inches. 
At  bottom,  6.5  inches  out,  maximum  depth  2  inches. 
At  left  side,  7.25  inches  out,  maximum  depth,  4  inches. 

A  hole  of  considerable  length  was  visible  on  the  side  of  the  interior 
of  the  hole  between  the  projectile  and  interior  surface  of  the  plate. 

There  were  no  cracks  visible  on  the  plate. 

The  side  plates  were  uninjured  and  no  bolts  were  started. 

The  front  timber  of  the  backing  in  the  line  of  the  shot  hole  was  ap- 
parently broken  in  two. 


V 
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Bound  15. — Fifth  shot  at  the  compound  plate. 

Oun :  8-inch  B.  L.  B. 

Projectile:  Firth  a.  p.  shell,  210  pounds.  Striking  Telocity,  1,850 
foot  seconds. 

Charge :  S5  pounds  brown  prism.    Striking  energy,  4,988  foot  tons- 

The  point  of  impact  was  the  centre  of  the  plate.  The  projectile  per- 
forated the  plate  and  backing  and 'disintegrated  much  of  the  metal 
about  the  hole.  Most  of  the  front  plate  was  scaled  off  in  tweuty-four 
large  and  a  great  number  of  small  pieces,  the  larger  pieces  varying  in 
thickness  from  3.75  to  5.50  inches. 

Parts  of  the  plate  were  left  complete  along  each  edge  as  shown  in 
the  photographs,  but  much  of  it  separated,  some  of  the  fragments  of 
the  steel  being  nearly  on  the  point  of  falling  off.  The  exposed  wrought- 
iron  back  showed  eighteen  cracks  of  varying  length. 

The  metal  about  the  interior  of  the  hole  was  rongh  and  broken. 
The  wrought-iron  surface  was  rough  and  irregular.  The  metal  around 
all  shot  holes  showed  considerable  disintegration.  Several  concentric 
cracks  appeared  in  the  wroughMron  back  about  the  8-inch  shot  hole. 

The  side  plates  were  uninjured. 

The  projectile  broke  an  irregular  hole  through  the  backing,  but  all 
damage  was  local. 

The  shell  was  recovered  entire,  having  penetrated  the  earth  backing 
about  15  feet  It  was  shortened  0.24  inch  and  the  diameter  of  the 
bonrrelet  was  increased  0.015  inches. 

The  board  then  adjourned  until  the  plates  could  be  removed  from  the 
backing  so  as  to  expose  to  view  their  rear  faces. 

The  board  met  at  the  Naval  Ordnance  Proving  Ground  on  October 
.10^  1890,  and  examined  the  backs  of  the  plates  and  the  fronts  of  the 
backing,  with  the  following  results: 
0638— No.  X ^21 
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6A0K  OF  STEEL  PLATE. 

No.  1  shot.  Back  bulge  3.5  incfies  high  and  16  inches  diameter. 

Ko.  2  shot.  Back  bulge  3.0  inches  high  and  15  inches  diameter. 

No.  3  shot.  Back  balge  2.6  inches  high  and  16  inches  diameter,  with 
a  piece  broken  out. 

No.  4  shot.  Back  bulge  2.6  inches  high  and  15  inches  diameter. 

No.  5  shot.  Back  bulge  6.25  inches  high  and  22  inches  diameter,  willi 
two  pieces  broken  out. 

Diagonal  cracks  from  front  of  plate  all  through  to  back. 

BAOEINa  OF  STEEL  PLATE. 

No.  1  shot.  Indented  2.75  inches. 

No.  2  shot.  Indented  2.40  inches. 

No.  3  shot.  Indented  2.00  inches,  two  pieces  embedded  in  backing. 

No.  4  shot.  Indented  2.40  inches. 

No.  5  shot.  Indented  5.25  inches,  and  one  piece  embedded  in  the  hole. 


BACK    OF    STEEL    PLATE. 


BACK.    OF    NICK.KL-STEEL    PLATE. 
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BACK  OP  NICKEL- STEEL  PLATE. 

No.  1  shot.  Back  bulge  5  iuches  hip^h  and  21  inches  diameter. 
No.  2  shot.  Back  bulge  6  inches  high  and  21  inches  diameter. 
No.  3  shot.  Back  bulge  4  iuches  high  and  19  inches  diameter. 
No.  4  shot.  Back  bulge  4  inches  high  and  18  inches  diameter. 
No.  5  shot.  A  crater  in  back  of  plate  was  .formed  of  an  average  depth 
of  3.5  iuches  and  21  inches  diameter. 

BACKma  OF  NICKEL-STEEL  PLATE. 

No.  1  shot.  Indented  5.25  inches. 
No.  2  shot.  Indented  4.75  inches. 
No.  3  shot.  Indented  3.50  inches. 
No.  4  shot.  Indented  3.50  inches. 

No.  5  shot.  A  hole  lOJ  inches  deep  in  the  wood  and  6  inches  deep 
to  a  fragment  of  metal  left  in  the  ba<;king  from  the  crater  in  the  plate. 
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BACK  OF  COMPOUND  PLATE. 

No.  1  shot.  Back  bulge  6.4  inches  high  and  20.5  inches  diameter. 

No.  2  shot.  Back  bnlge  6.25  inches  high  and  18  inches  diameter. 

No.  3  shot.  Back  bulge  6  inches  high  and  20  inches  diameter. 

No.  4  shot.  Back  bulge  7.25  inches  high  and  19  inches  diameter;  a 
large  piece  of  plate  broken  out. 

No.  5  shot.  Back  bulge  7.5  inches  high  and  21  inches  diameter;  a  piece 
of  plate  broken  out. 

BAOKINa  OP  OOMPOtTND  PLATE. 

No.  1  shot.  Base  of  projectile  11  inches  in  from  face  of  backing. 
No.  2  shot.  Base  of  projectile  4.75  inches  in  from  face  of  backing. 
No.  3  shot.  Base  of  projectile  13.1  inches  from  face  of  backing. 
No.  4  shot.  Through  hole :  piece  of  plate  embedded  in  side  of  hole. 
No.  5  shot.  Through  hole :  piece  of  plate  embedded  in  side  of  hole. 
No  bolts  in  any  of  the  plates  were  injured. 

SUMMAET. 

The  compound  plate  was  perforated  by  all  projectiles,  and  its  steel 
face  was  destroyed.  Two  of  the  shells  passed  completely  through  both 
plate  and  backing. 

Both  steel  plates  kept  out  all  projectiles,  the  all-steel  plate  showing 
slightly  greater  resistance  than  the  nickel  steel  plate,  but  the  former 
was  badly  cracked  by  the  8-inch  shell,  while  the  latter  remained  no- 
cracked.  The  board  therefore  places  the  three  plates  tested  in  the 
following  order  of  ^^ relative  merit":  1.  Nickel-steeL  2.  All-sted. 
3.  Oompound. 


BACK    OF    COMPOUND    PLATE. 
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The  componnd  plate  here  tried  proved  so  inferior  in  resisting  power 
as  scarcely  to  merit  mention  in  comparison  with  the  other  competing 
plates.  The  business  standing  and  repatation  of  its  makers  preclude 
the  possibility  of  its  having  been  sent  as  a  sample  of  anything  but 
their  best  manufacture.  The  hard  face-plate  was  not  only  easily  over- 
come by  the  projectiles  but  was  also  nearly  all  scaled  off  from  the  soft, 
wroaght-iron  back.  Such  scaling  off  has  not  been  infrequent  with 
compound  plates,  and  clearly  demonstrates  the  general  unreliability  of 
the  weld  of  hard  face  to  soft  back.  The  ease  with  which  all  the  pro- 
jectiles perforated  shows  that  the  plate  fell  very  far  short  of  having 
50  per  cent,  greater  resisting  power  than  a  wrought-iron  plate  of  the 
same  thickness.  Still,  it  was  undoubtedly  a  much  better  plate  than 
that  of  Trial  Ko.  4,  the  one  representing  the  armor  of  the  Infanta  Ma- 
ria Theresa. 

As  was  to  have  been  expected  of  a  good  Gammetl  compound  plate, 
when  attacked  by  comparatively  small  projectiles,  the  soft  wrought- 
iron  back  was  uncracked  at  the  end  of  the  trial.  This  is  always  claimed 
as  an  advantage  for  the  compound  plate  and  it  generally  holds  true, 
but  the  unfortunate  fact  remains  that  the  soft  plate  thus  left  is  open 
to  perforation  by  even  medium  calibres  of  modern  rapid-fire  guns. 

The  effect  of  the  larger  projectile  used  at  the  fifth  shot  was  out  of  all 
proportion  to  that  of  the  G-inch,  its  recovery  undeformed  proving  that 
all  the  work  was  done  on  the  plate.  No  such  great  difference,  at  the 
corresponding  shots,  was  found  with  either  of  the  two  other  plates. 
The  cracking  of  the  steel  plate  would,  very  likely,  have  resulted  if  a  6- 
inch  projectile  had  been  used  instead  of  an  8  inch,  although  probably 
Dot  to  so  great  an  extent,  as,  with  both  compound  and  steel  plates,  the 
liability  to  cracking  rapidly  increases  with  an  increase  in  diameter  of 
projectile,  whether  a.  p.  or  chilled. 

A  notable  feature  with  the  compound  plate  in  this  trial  was  the  de- 
cided disititegration  of  the  metal  at  ea^h  shot,  on  account  of  which 
each  succeeding  projectile  encountered  less  resistance,  as  evidenced  by 
the  successive  greater  penetrations. 

At  the  end  of  the  fourth  shot  at  each  plate  a  choice  between  the 
steel  and  nickel-steel  would  have  been  in  favor  of  the  former  on  ac- 
count of  the  less  amount  of  penetration.  Up  to  this  point  the  steel 
plate  had  proved  itself  the  superior — in  resistance  to  x)enetration  and 
fracture — of  any  plate  ever  previously  tested,  having  withstood  from  the 
finest  a.  p.  projectiles  a  total  energy  of  11,952  f.  t. — 1,289  f.  t.  per  ton 
of  plate — with  a  maximum  penetration  beyond  the  back  of  the  plate  of 
but  2.75  inches,  and  without  having  developed  a  crack  of  any  descrip- 
tion. Three  of  the  four  projectiles  remained  unbroken,  which,  with  the 
equal  amount  of  penetration  in  each  case,  gave  unmistakable  proof  of 
the  homogeneous  character  of  the  metal  of  the  plate.  Its  great  elas- 
ticity was  evidenced  by  the  rebounding  of  the  projectiles  and  the  man- 
ner in  which  the  metal  came  to  the  front  and  heaped  up  in  regular 
fringes  about  the  shot  holes. 
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Bat  the  nickel-steel  plate  gained  the  day  at  the  fifth  shot,  when,  witb 
a  striking  energy  of  4,98S  f.  t.,  an  Sincli  a.  p.  projectile  was  broken  in 
many  pieces  after  having  forced  its  point  bat  10^  inches  beyond  the 
back,  and  that  without  developing  a  sign  of  a  crack.  This  plate  showed 
the  same  degree  of  homogeneity  of  metal  as  the  steel  one,  bnt  was 
tongher  and  more  tenacious,  as  was  evidenced  by  the  gripping  of  the 
projectiles — a  grip  which  was  apparently  not  lessened  by  the  shock  of 
succeeding  blows.  It  will  be  noticed  that  the  metal  did  not  come  to  the 
front  in  fringes  as  in  the  steel  plate,  but  clipped  off  about  the  edges  of 
the  shot  holes,  instead.  With  most  of  the  shots  at  this  plate  it  will  be 
seen  that,  unlike  those  at  the  steel  plate,  much  of  the  energy  was  ex- 
pended in  breaking  the  projectiles.  The  localization  of  effect  was  very 
remarkable. 

N'ever  before  in  the  history  of  modem  armor  had  a  plate  given  re- 
sults to  compare  with  these;  withstanding  a  total  energy  of  16,940 
f.  t. — 1,835  f.  t.  per  ton  of  plate — without  developing  a  single  crack  and 
without  being  perforated. 

At  the  last  shot  at  the  steel  plate  an  S-inch  a.  p.  projectile,  with  a 
striking  energy-  of  4,988  f.  t.,  succeeded  in  getting  its  point  only  5.2 
inches  beyond  the  back.  The  plate  through-cracked  in  two  cross  lines 
which  were  so  serrated  that  when  the  plate  was  removed  from  its 
backing  the  parts  remained  firinl}'^  in  place.  Had  this  plate  been  on  a 
ship's  side  the  slight  penetration  and  small  bulging  of  back  woald 
probably  have  caused  but  little  injury  to  the  framing  behind ;  and  with 
the  excellent  system  of  bolting  employed,  it  would  still  have  offered  an 
efficient  protection  to  projectiles  u^)  to  8  inches  in  diameter. 

In  studying  these  two  competitive  trials  we  find  that  all  indications 
go  to  prove  that  the  6-inch  projectiles  used  at  Annapolis  and  those  used 
during  the  three  last  shots  at  each  plate  at  Ochta  were  almost  identical 
in  quality,  thus  enabling  us  to  make  a  fairly  exact  comparison  of  the 
resisting  powers  of  the  plates  tested.  The  compound  plate,  in  each 
case,  was  badly  beaten,  though  the  Gammell  plate  showed,  for  effects 
from  identical  projectiles,  to  better  advantage  than  the  Brown.  These 
two,  however,  did  so  much  worse  than  their  competitors  as  to  make 
it  unnecessary  to  institute  any  comparison. 

In  the  Ochta  trial  we  know  definitely  that  the  two  first  projectiles 
were  of  poor  quality,  and,  in  consequence,  are  compelled  to  put  them 
out  of  the  question.  We  are  thus  limited  to  the  consideration  of  the 
three  last,  with  which  the  greatest  energy  employed  was  exactly  suffi- 
cient, by  calculation,  to  just  perforate  the  steel  plate,  the  mean  energy, 
as  compared  with  that  necessary  to  just  perforate  a  wrought-iron  plate 
of  the  same  thickness,  being  1.44. 

At  the  Annapolis  trial  the  energy  of  the  6-inch  projectile  was,  by  cal- 
culation, a  little  more  than  sufiicient  to  just  perforate  the  steel  plate, 
being,  as  compared  with  that  necessary  to  just  perforate  a  wroaght-iro; 
I^ate  of  the  same  thickness,  1.50. 
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Bearing  this  id  mind  in  comparing  the  Yicker's  Ochta  plate  and  the 
Annapolis  steel  plate  of  Schneider's,  we  see  that  in  the  former  the  points 
of  the  three  last  projectiles  penetrated  re8i>ectively  7, 11,  and  4  inches 
beyond  the  back  of  the  plate,  while  in  the  latter  the  penetrations  of  the 
four  6-inch  projectiles  beyond  the  back  of  the  plate  were  respectively 
2.75,  2.4,  2,  and  2.4  inches,  showing  most  conclusively  the  much  greater 
power  of  resistance  to  penetration  possessed  by  the  Annapolis  steel 
plate.  Its  greater  resistance  to  fracture  was  evidenced  by  the  fact  that 
at  the  second  shot  at  the  Yicker's  plat-e,  and  that  with  a  softer  projec- 
tile, two  through  cracks  were  developed,  while  the  Schneider  steel  plate 
at  the  end  of  the  fourth  shot  with  6-inch  projectiles  did  not  show  a 
crack  of  any  kind,  although  the  energy  per  ton  of  plate  developed  had 
been  1,289  f.  t  as  compared  to  only  1,101  f.  t.  for  all  five  shots  at  the 
Yicker's  plate.  The  test  of  the  latter  was  much  less  severe  than  that 
of  the  former,  both  as  to  penetration  and  fracture,  but  the  Schneider 
plate  withstood  it  very  much  better,  stopping  its  projectile  much  more 
effectively  notwithstanding  that  it  came  at  it  with  a  greater  compara- 
tive energy. 

Now  as  to  the  two  nickel-steel  plates.  These  differed  somewhat 
iu  constitution,  containing  unequal  proportions  of  nickel.  The  one 
tested  at  Ochta  was  made  at  least  a  year*  before  the  one  tried  at  Annap- 
olis, and  we  must  admit  that  with  this,  or  any  other  practicable  alloy, 
such  a  firm  as  that  of  Schneider  &  Go.  would,  in  a  year's  time,  be  apt 
to  make  considerable  progress  in  the  development  of  a  new  manufac< 
tnre. 

The  same  difference  in  severity  of  test  existed  with  these  two  plates 
as  has  been  described  in  a  preceding  paragraph  for  the  two  steel  plates, 
but  the  difference  in  degree  of  penetration  in  this  instance  was  in  favor 
of  the  Ochta  plate,  although,  with  that  gain,  it  showed  a  corresponding 
loss  in  its  power  of  resistance  to  fracture.  Gould  a  little  of  the  hard- 
ness of  the  Ochta  plate  have  been  imparted  to  that  tried  at  Annapolis 
without  taking  away  from  its  toughness,  it  would  have  made  it  a  model 
plate  for  armor  protection. 

Judging  from  the  ri'sults  obtained  at  Ochta  and  Annapolis  we  can 
say  that  1.44  is  not  below  the  limit  of  comparative  energy  that  lOJ^-inch 
compound  plates  will  stand  before  perforation  when  attacked  by  6-inch 
a.  p.  projectiles,  and  that  the  corresponding  limits  for  steel  and  nickel- 
steel  plates  are  very  much  higher. 

An  information  trial  of  a  Bethlehem  11^-inch  steel  plate  took  place  in 
January  last  This  plate  was  attacked  by  three  Holtzer  a.  p.  project- 
iles from  a  6-inch  B.  L.  B.,  with  a  striking  energy  of  not  more  than 
2,956  foot  tons.  The  plate  was  a  little  too  thick  to  be  fairly  judged  by 
the  action  of  such  small  projectiles,  but  the  results,  although  inferior  to 
those  obtained  with  the  steel  plate  at  the  Annapolis  competitive  trials, 
were  considered  very  good  for  a  first  plate. 
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•  VI. 

THE  FIRST  TRIAL  OF  A  NICKEL-STEEL  ARMOR  PLATE. 

The  details  of  this  trial  are  given  to  show,  in  connection  with  the 
Annapolis  and  Ochta  trials,  the  excellent  results  obtained  with  nickel- 
steel  from  the  very  first. 

DaU  of  trial :  Jaly  16, 1889. 

Detaili  of  plate:  Dimensions,  47.2  inches  long,  43.3  inches  wide,  and  9.33  inches 
thick.    Eight  clamps  secured  its  edges  to  a  backing  of  31.5  inches  of  hard  wood. 

FiHng  detaiU.     (See  Plate  A.) 

[Gnn  nsedy  15  centimetre  (5.91  inch),  36  calibre  B.  L.  R.] 

Projectile  (Holtzer  a.  p.) pounds..    99.2 

Striking  velocity f.  a..  1,971 

Striking  energy f.  t..  2,671 

Energy  as  compared  with  that  necessary  to  Just  perforate  a  wronght-iron  plate 
of  the  same  thickness 1.61 

One  shot  ouly  was  fired.  The  projectile  struck  the  coiitre  of  face  of 
plate,  penetrated  15|  inches,  and  remained  in  the  plate.    No  cracks. 

vn. 

THE  ARMOR  BEST  ADAPTED  TO  NAVAL  USE. 

Before  snmming  ap  the  respective  merits  of  the  types  of  Brmor  herein 
considered,  it  will  be  well  to  see  if  we  can  form  some  idea  of  what  fanc- 
tions  ships'  armor  will  be  called  upon  to  perform  in  war  service;  and 
also,  if  the  methods  employed  in  the  trials  described  have  beeu  such  as 
to  give  an  adequate  idea  of  the  value  of  the  plates  tested  for  armor  pro- 
tection. 

Armor  is  employed  to  protect  the  working  and  fighting  materiel  and 
the  personnel  behind  it  from  the  destructive  effects  of  an  enemy's  pro- 
jectiles, and  its  value  depends  directly  on  its  power  to  keep  out  these 
projectiles  for  a  maximum  period  of  time.  This  power  is  the  resultant 
of  two  factors — resistance  to  penetration,  and  resistance  to  fracture— 
and  in  referring  to  these  hereafter  it  wiU  be  understood  that  each  plate 
has  a  corresponding  projectile,  the  service  striking  velocity  of  which, 
at  fighting  range,  is  sufficient  to  enable  it  to  do  no  more  than  just  get 
its  point  through  the  plate. 

The  results  of  all  late  armor  trials,  except  those  of  the  nickel-steel 
plate  at*  Annapolis,  show  that  armor  always  yields  by  penetration, 
accompanied  by  more  or  less  shattering. 

If  a  plate,  while  resisting  penetration  from  its  corresponding  project- 
ile, submits  to  such  fracture  as  to  cause  it  to  fall  off  wholly  or  in  part 
from  the  place  it  is  intended  to  protect,  its  value  for  armor  protection 
is  not  worth  considering. 


PLATE  A. 

FinST  TEST  OF  A  NICKEL-STEEL  PLATE 


FflONT 


^1^ 


BACK 
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The  weight  of  present  uaval  opinion  is  that  in  future  actions  the  ele- 
ment of  time  will  not  permit  of  making  a  special  effort  for  shattering  or 
racking  effects,  but  that  instead,  every  effort  will  be  made  to  insure  per- 
foration by  projectiles  filled  with  some  powerful  high  explosive.  The 
terrible  results  of  the  explosion  of  such  a  projectile  within  a  ship's  sides 
can  not  be  overestimated,  it  being  very  possible  for  one  only  to  practi- 
cally put  a  ship  out  of  action.  Of  course,  any  amount  of  cracking  of 
plate,  provided  the  broken  parts  remain  in  place,  will  be  preferable  to 
such  a  catastrophe. 

That  this  is  not  an*  unlikely  contingency  for  the  future  is  evidenced 
by  the  fact  that  such  projectiles  have  already  been  sent  through  5-inch 
steel  plates.  Henc«,  supposing  a  reliable  delayed-action  fuze  devised, 
we  will  have  but  one  important  condition  to  seek  for  in  our  ships' 
armor — that  of  successful  resistance  to  perforation,  even  at  the  expense 
of  any  amount  of  cracking,  provided  only  that  fractured  parts  be  kept 
in  place. 

Beport  has  it  that  more  than  one  nation  is  already  in  possession  of  a 
reliable  delayed-action  fuze,  and  Mr.  W.  H.  White,  the  English  Chief 
Constructor,  has  publicly  stated  that  such  fuzes  are  no  longer  a  matter 
of  theory,  but  that  they  have  been  actually  developed,  and  that  high 
explosives  can  be  carried  through  6  inches  of  armor. 

The  conditions  in  armor  trials  only  approximate  to  what  may  be  ex- 
I>ected  in  action.  At  sea  the  chances  in  favor  of  the  plate  will  be 
increased  considerably  at  point  blank  range  on  account  of  the  unstead- 
iness of  gun  platform  and  target  and  the  less  likelihood  of  hitting  nor- 
mally, and  these  chances  will  becopie  greater  as  the  range  increases. 
The  chances  in  favor  of  high-power  guns  will  be  correspondingly  dimin- 
ished, but  we  can  not  say  that  this  will  prove  tri\e  of  the  armor  piercing 
calibres  of  rapid-fire  guns  at  ranges  up  to  1,000  yards — one-half  mile. 
When  we  consider  that  the  service  muzzle  velocities  of  these  rapid-fire 
guns  will  not  be  less  than  2,500  f.  s.,  and  that  they  have  a  rate  of  six 
unaimed  shots  a  minute,  it  seems  reasonable  to  suppose  that,  within 
the  above  range,  one  or  more  plates  of  an  enemy's  ship  may  receive 
nearly  as  severe  punishment,  within  a  similar  area,  as  was  inflicted  on 
the  plates  at  Ochta  and  Annapolis. 

In  view  of  an  almost  entire  lack  of  experience  in  naval  warfare  under 
modern  conditions*  it  is  impossible  to  make  the  above  statement  with  cer- 
tainty, but  we  can  assert  that  results  attained  in  naval  actions  in  the 
past,  uuder  conditions  decidedly  more  unfavorable  to  the  attack,  will 
be  better  in  the  future,  when  higher  velocities,  flatter  trajectories,  and 
a  greatly  increased  rapidity  of  fire  will  be  the  rule,  and  pointing  will 
be  unobscured  by  smoke. 

During  our  late  civil  war,  in  the  attacks  on  Charleston  and  Fort 
Fisher,  from  two  to  four  shots  struck  frequently  within  a  space  of  not 
iDore  than  the  area  of  either  the  Annapolis  or  Ochta  plates.  Of  such 
examples  the  most  notable  took  effect  on  the  OanoriietUy  Passaic^  Wee- 
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hawJcen^  Nantucket^  Nahant^  and  ^New  IronsideH.  In  30  minutes  the  Keo- 
kuk was  struck  ninety  times.  The  ram  TennesseCj  in  Mobile  Bay, 
received  not  less  than  nine  shots  within  the  space  of  a  few  sqaare  feet 
anQ  her  smokestack  was  absolutely  riddled.  Other  examples  eoald  be 
famished,  but  these  are  sufficient  to  show  that,  in  the  past,  one  or  more 
sections  of  similar  area  have  received  almost  as  many  shots  as  did  the 
Annapolis  and  Ochta  plates. 

In  these  examples  the  ranges  were  all  short— within  1,000  yards— 
and  the  fighting  in  comparatively  smooth  water,  but  the  teachings  of 
history  are  to  the  effect  that  naval  commanders  generally  seek  close 
quarters,  and  no  one  will  assert  that  no  ixitare  naval  actions  will  be 
fought  in  comparatively  smooth  water.  Even  at  long  range  the  mod- 
ern gun  will  be  likely  to  get  in  a  fairly  good  proportion  of  hits,  for  at 
ranges  varying  from  1,400  to  1,600  yards,  H.  M.  S.  OolossuSy  steaming 
at  a  speed  of  8  knots,  got  in  three  hits  out  of  four  shots  fired  from  her 
two  forward  turret  45-ton  guns  at  a  target  15  feet  high  by  40  feet  long; 
and  about  five  years  ago,  in  an  exercise  attack  on  the  French  ironclad 
Arniide  by  a  French  squadron,  at  ranges  varying  from  3,281  up  to  5,280 
yards  in  a  comparatively  smooth  sea  and  with  a  light  haze,  one  hun- 
dred and  forty  shots  were  known  to  have  hit  the  Armide  out  of  six 
hundred  and  fifteen  fired  from  guns — many  of  old  types— of  not  less 
than  5.5  inches  calibre.  We  believe  that  with  the  number  of  large 
rapid-fire  guns  which  will  appear  on  all  future  vessels,  and  with  their 
rapidity  of  practically  unaimed  fire  up  to  a  range  of  nearly  1,500  yards — 
three-quarters  of  a  mile — the  present  method  of  testing  plates  of  not 
more  than  10^  inches  thickness  with  6-inch  projectiles  seems  eminently 
proper.  But  it  must  not  be  inferred  from  this  that  we  consider  10^ 
inches  the  maximum  thickness  to  which  we  should  pay  attention.  Such 
plates  are  thin  as  compared  to  those  which  will  be  used  to  protect  bat- 
tle ships,  and  thicker  plates  attacked  by  larger  projectiles  should 
receive  most  attention. 

Unfortunately,  late  trials  of  thick  plates,  are  exceptional,  and  we  are 
com[)eUed  to  judge  of  the  value  of  all  thicknesses  of  armor  by  the  effects 
of  small  projectiles  on  comparatively  thin  plates,  although  it  is  well 
known  that  small  projectiles  do  not  test  the  tendency  of  a  plate  tofirac- 
ture;  that  all  systems  of  armor  suffer  most  from  fracture  when  attacked 
by  projectiles  of  large  size. 

But,  as  the  lack  of  necessary  experience  renders  all  this  conjectural, 
we  must,  in  seeking  for  the  best  type  of  armor  protection,  consider  that 
perforation  by  a  single  projectile  containing  a  charge  of  some  powerful 
high  explosive,  and  its  explosion  within  a  ship,  would  cause  such  great 
an  I  general  destruction  that  no  effort  should  be  spared  to  prevent  it. 

Such  a  projectile,  to  carry  a  large  charge  of  high  explosive,  most  have 
comparatively  thin  walls,  and  hence  it  is  not  possible  to  give  it  all  the 
qualities  of  an  a.  p.  projectile,  but  it  is  sufficient  for  the  naval  ofiScer 
to  know  that,  as  full  advantage  will  probably  be  taken  of  the  high 
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explosive  shell  in  the  fature,  the  armor  wbich  at  proof  trial  will  keep 
out  an  a.  p.  projectile  of  the  same  calibre  will  give  adequate  protec- 
tion against  the  high  explosive,  ^asoniug  thus,  we  have  now  to 
determine  which  one  of  the  types  of  armor  herein  discnssed  will  best 
resist  penetration  without  falling  from  its  backing. 

COMPOUND  ABMOB. 

The  resnlts  of  the  trials  herein  described  and  discnssed  prove  that 
compound  armor  will  not  satisfy  this  condition.  With  medium  qualit}' 
projectiles  of  small  calibre,  snch  as  the  English  Palliser,  the  hard  steel 
face  of  the  compound  plate  holds  up  to  its  work  well  and  answers  all 
purposes ;  but  at  the  present  time  a.  p.  projectiles  of  excellent  quality 
and  high  velocities  are  the  rule,  and  against  such  the  hard  steel  face 
of  the  compound  is  invariably  overcome. 

Many  instances  go  to  show  that  the  weld  of  hard  steel  face  to  soft 
WTOughMron  back  is  not  reliable,  and  when,  as  at  the  Annapolis  trials, 
the  hard  steel  face  is  shaken  o%  the  soft  back  remaining,  even  if  hot 
previously  fractured,  would  not  offer  sufELcient  resistance  to  prevent 
perforation  even  by  common  shell. 

The  lack  of  homogeneity  of  metal  of  which  compound  plates  are  com- 
posed is  very  noticeable  in  the  trials  herein  detailed.  This  is  a  fault 
inherent  to  the  mode  of  manufacture  which  becomes  more  pronounced 
with  thicker  plates. 

Unless  rigidly  backed,  which  could  not  be  the  case  when  fitted  to  a 
ship,  the  compound  plate  is  very  apt  to  give  or  bend  on  impact,  and 
this,  in  addition  to  the  large  amount  of  back  bulging,  would  so  damage 
the  framing  behind  the  plate  as  to  render  repairing  necessary  before 
a  new  plate  could  replace  an  injured  one.  The  system  of  bolting  is 
limited  by  the  character  of  the  back,  which,  being  soft,  will  not  peroiit 
of  the  use  of  a  large  number  of  small  bolts,  but  will  only  take  a  small 
number  of  large  ones.  This  is  a  great  disadvantage,  as  it  renders  pos- 
sible, in  the  event  of  fracture — which  will  be  almost  a  certainty  with 
both  steel  and  compound  armor  when  attacked  by  good  projectiles  of 
relatively  large  calibre — the  falling  ofif  of  broken- parts. 

The  face  and  back  being  of  entirely  different  metals  the  plate  is  apt 
to  be  weakened  when  bent  to  the  curve  of  the  part  of  the  ship  to  which 
it  is  intended  to  be  fitted.  This  would  have  been  practically  demon- 
strated long  ago  if  the  tests  for  turret  armor  had  been  conducted 
against  proof  plates  representing  the  form  of  section  of  turret  for  which 
intended. 

From  these  facts  we  think  that  any  nnprejudiced  mind  will  admit 
that  compound  plates  (hard  steel  face  and  wrought-iron  back)  will  not 
satisfy  the  essential  condition  demanded  of  ships'  armor^  i.  e,j  furnish 
adequate  protection  to  the  vulnerable  parts  behind  it. 
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STEEL  ARHOB. 

The  value  of  steel  for  armor  protection  can  be  best  demonstrated  by 
comparing  it  with  the  compoand  metal.  With  steel  plates  the  face  is 
hardened,  but  not  to  the  same  degree  as  the  face  of  the  coinponnd. 
This  disadvantage^  however,  even  in  plates  of  medium  thickness,  is  more 
than  compensated  for  by  the  relatively  greater  hardness  of  the  back, 
which  tells  more  and  more  in  favor  of  the  steel  as  the  plates  increase 
in  thickness.  The  softer  face  permits  of  easier  penetration  at  first,  bat 
the  relatively  greater  hardness  of  back  enables  the  plate  to  offer  a  more 
uniform  and  greater  total  resistance.  In  other  words,  its  resisting 
power  to  penetration  depends  on  its  qualities  as  a  mass  rather  than  on 
the  hardness  of  its  surface,  and  in  consequence^  it  will  show  to  better 
advantage  the  greater  its  thickness. 

As  a  result  of  the  softer  face,  projectiles  of  medium  quality,  although 
broken  up  by  both  metals,  obtain  a~greater  penetration  in  steel  than  in 
compound,  as  is  evidenced  by  the  French  trials,  but  with  a.  p.  pro- 
jectiles, the  resistance  of  the  steel  depending  on  its  mass,  penetration 
is  less  than  in  compound,  where,  the  hard  face  once  overcome,  the  re- 
sistance of  the  soft  back  to  penetration  is  but  slight. 

Then,  again,  the  steel  is  more  homogeneous  than  the  compound  and 
must  be  preferred  on  account  of  its  greater  uniformity  and  consequent 
ability  to  be  cast  in  shapes  in  which  compound  can  not.  This  is  clearly 
demonstrated  in  the  trials  considered  and  has  been  so  thoroughly 
proved,  after  years  of  exhaustive  experiments  conducted  by  the  justly 
noted  Gavre  Oommission,  as  to  lead  that  body  to  use  steel  plates  only 
for  the  reception  tests  of  projectiles  for  the  French  navy. 

These  armor  trials  have  also  demonstrated  that  steel  possesses  a 
much  greater  degree  of  toughness  and  elasticity  than  compound  metal. 
This  is  a  decided  advantage,  inasmuch  as  it  causes  the  projectile  energy 
imparted  to  a  plate  to  l>e  distributed  through  a  greater  mass,  thus 
enabling  it  to  depend  less  on  its  backing  for  support,  preventing  yield- 
ing at  point  of  impact,  and  rendering  serious  damage  to  the  framing 
behind  it  less  possible.  The  increased  hardness  of  back  permits  the 
use  of  a  greater  number  of  bolts,  thus  lessening  the  liability  to  falling 
oft'  of  fractured  parts. 

However,  with  all  these  advantages^  steel  possesses  one  inherent  de- 
fect— the  liability  to  through  cracking.  This  is  a  prominent  feature  in 
all  armor  trials,  but  it  seems  to  exert  but  little  inflaence  on  penetration. 

If  this  through  cracking  causes  the  falling  off  of  the  fractured  pwrts, 
either  from  succeeding  shots  or  from  the  motion  of  the  vessel  in  a  sea- 
way, steel  would  be  useless  for  armor  protection,  but  a  careful  study  of 
armor  trials  is  Conclusive  in  showing  that  the  system  of  bolting  em- 
ployed will  hold  fractured  parts  in  place  unless  the  plate  is  terribly 
fractured  by  a  greater  number  of  blows  than  we  can  conceive  of  itR  re- 
ceiving. This  was  well  exemplified  in  the  Ochta  trials,  where  the  cor- 
ners of  the  Schneider  plate,  although  completely  cracked  away,  were 
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well  held  in  place  by  their  bolts.  It  mast  also  be  remembered  that 
wheo  fitted  to  a  vessel  each  plate  will  receive  additional  support  ttom 
the  plates  surroanding  it* 

A  noticeable  feature  in  steel  plate  trials  is  the  peculiar  serrated  form 
of  the  cracks,  as  compared  to  the  straight  or  curved  lines  of  cracks  in 
compound.  This  enables  firactured  parts  to  so  dovetail  into  each  other 
as  to  cause  them  to  remain  in  place  even  when  unsupported  by  sur- 
rounding plates. 

It  is  evident  that  when  badly'  cracked  the  separated  parts  of  steel 
plates  will  offer  considerable  resistance  to  penetration.  In  the  Annap- 
oL's  trials,  at  the  end  of  the  fifth  round  of  shots,  each  of  the  four  sep- 
arate parts  of  the  steel  plate  would  still  have  resisted  another  project- 
ile, while  the  compound  plate,  which  presented  a  thickness  of  less  than 
7  inches  of  wrought-iron,  would  have  been  open  to  x>erforation  by  pro- 
jectiles from  as  small  a  rapid-fire  gun  as  the  Hotchkiss  14-pounder. 
Of  course,  it  can  not  be  believed  that  modern  projectiles  could  be  kept 
out  of  a  ship  armored  with  such  plates. 

As  any  amount  of  cracking  is  preferable  to  perforation,  we  consider 
that  for  ships'  armor  steel*  is  incomparably  superior  to  compound  on 
account  of  greater  uniformity  in  quality  of  metal ;  ability  to  be  manu- 
factured in  curved  forms  ^  ability  to  take  such  bolting  as  to  be  retained 
in  place  after  fracture ;  less  liability  to  cause  damage  to  framing  be- 
hind it  on  impact  of  projectiles,  which  means  less  cost  and  trouble  in 
replacing  injured  plates;  and  greater  absolute^  protection  to  a  ship  on 
account  of  greater  resistance  to  projectiles  for  a  corresponding  thick- 
ness. 

HICKKL-STESIi  ABHOB. 

Our  experience  with  nickel-steel  is  quite  limited  and  we  must  judge 
of  its  merits  from  the  results  of  but  few  trials.  Fortunately,  however, 
two  of  these  trials  were  in  competition  with  steel  and  compound  plates, 
and  the  results  obtained  in  these,  and  also  in  others  of  which  we  are 
not  at  liberty  to  give  details,  were  uniformly  excellent.  In  addition  to 
the  plates  of  this  metal  herein  described  it  is  definitely  known  that  quite 
a  large  number  of  4-inch  protective  deck  plates  have  successfully  under- 
gone severe  tests  in  England.  Of  one  of  these  Sir  James  Kitson,  at  the 
International  Meeting  of  Iron  and  Steel  Men,  stated  that  <^  nickel-steel 
armor  plates  have  been  manufactured,  and  tested  by  Admiralty  of^cials, 
giving  results  which  rank  about  75  per  cent,  above  any  similar  plates 
ever  tested  in  England,"  a  statement  which  we  have  reason  to  believe 
was  not  at  all  exaggerated.  In  addition  to  this  we  can  state  that  many 
eminent  metallurgists  agree  that  an  alloy  of  a  certain  proportion  of 
nickel  with  steel  is  advantageous  to  steel  when  used  for  armor  plates, 
in  that  it  renders  it  thoroughly  homogeneous  and  increases  its  strength 
and  tenacity,  imparting  hardness  without  decreasing  its  toughness. 
Many  experiments  have  proved  that  it  stands  punching  very  well  with- 
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out  crackiBg ;  that  it  can  be  worked  and  hammered ;  and  that  it  can  be 
caBt  into  shapes  without  difficulty.  In  other  words^that it  is  homogeae- 
ons,  tenacious,  ftialleable,  and  temperable. 

As  far  as  resistance  to  penetration  is  concerned,  no  steel  or  compoond 
plate  has  ever  equaled  the  nickel-steel  plate  tested  at  Ochta,  which, 
even  at  the  end  of  the  trial,  was  able  to  give  better  protection  than  either 
of  its  competitors.  It  proved  its  ability  to  keep  out  the  projectiles  and 
at  the  same  time  to  remain  attached  to  its  backing. 

The  Annapolis  nickel-steel  plate  did  not  possess  the  hardness  of  that 
at  Ochta,  but  it  showed  a  tenacity  never  before  evidenced  by  any  plate, 
and  that  with  an  absence  of  brittleness  which  enabled  it  to  withstand 
its  tremendous  punishment  without  a  crack  of  any  description.  Taking 
everything  into  consideration  it  proved  the  superior  of  any  plate  ever 
previously  tried,  and  better  qualified  for  protection  than  any  known 
type  of  armor.  It  showed  less  liability  than  ever  before  noticed  in  any 
plate  to  a  fault  common  to  all  other  types  of  armor;  i  «.,  the  liability 
to  be  broken  up  by  continuous  fire. 

Many  foreign  journals  have  stated  that  the  nickel-steel  is  very  in- 
juriously affected  by  frost,  but  we  can  state  that  a  trial  at  Annapolis 
fairly  disproved  tuis.  The  same  nickel-steel  plate  tested  at  the  An- 
napolis trials  was  subjected  to  two  more  shots  from  a.  p.  projectiles 
under  similar  conditions  to  those  at  the  competitive  trials,  the  last  one 
with  the  plate  cooled  to  a. temperature  of  28<^  F.  The  penetrations  were 
about  the  same  as  those  obtained  in  the  Annapolis  trials  and  were  ac- 
companied by  some  cracking,  but  there  was  nothing  to  indicate  any 
particular  brittleness  of  plate  due  to  the  low  temperature.  Metallur- 
gists and  armor-makers  can  not  but  admit  that  all  armor  metals  have 
some  increase  of  brittleness  when  cold,  but  there  is  no  reason  to  believe 
that  this  increase  is  greater  with  nickel-steel  than  with  any  other. 

If  future  trials  of  nickel-steel  plates  give  results  as  good  as  those 
obtained  in  the  past,  it  will  "be  proof  positive  of  the  decided  superi- 
ority of  this  metal  for  armor  protection  over  compound  and  steel. 

The  naval  officer  will  be  satisfied  when  he  is  protected  by  the  best 
armor  extant,  but  the  metallurgist  and  armor-maker,  being  mainly  in- 
terested in  the  development  of  the  plate,  will  not  remain  satisfied  with 
anything  short  of  the  practically  unattainable — the  plate  that  will  sne- 
cessfully  resist  both  penetration  and  fracture. 

The  principljB  upon  which  compound  armor  is  based — a  hard  projectOe- 
breaking  face  and  a  graduated  resisting  back — is  a  good  one,  bat  the 
manner  in  which  it  has  been  carried  out  in  the  English  comx>oundplAie 
is  radically  bad. 

Great  efforts  must  and  will  be  made  to  harden  the  face  of  the  plate 
to  resist  and  break  up  projectiles,  and  if  this  principle  can  be  suoeeas- 
f  ully  applied  to  nickel-steel  plates  of  as  gopd  quality  as  those  described 
in  this  article  we  believe  that  it  will  result  in  giving  us  the  desidera* 
tum  in  armor— an  effective  protection  for  ships. 
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SeTeral  methods  for  applying  this  principle  to  armor  plates,  by  proc- 
esses resulting  in  superficial  carbonization,  have  been  devised,  and  as 
a  fitting  termination  to  this  article,  we  will  give  some  details  of  late 
trials  at  Annapolis  of  plates  treated  by  one  of  these  processes,  that  of 
Mr.  H.  A.  Harvey.  Each  of  the  plates  tiied  was  treated  with  the  de- 
sign of  transforming  its  surface  into  a  high  grade  of  very  hard  steel, 
without  causing  its  back  to  lose  its  original  toughness,  and  without  pro- 
ducing a  pronounced  plane  of  demarcation  between  the  two  qualities 
of  metal,  such  as  is  the  case  in  the  weld  of  the  English  compound 
plate. 

IHalof  an  untreated  Schneider  titeel  plate,  after  having  been  treated  by  the  Harvey  procees. 

DaU  of  trial :  Febraary  14. 1891. 

Detaih  of  plate:  A  Sclineider  nntempered  stfMl  plato,  8  feet  by  6  feet  by  10^  inches, 
treated  by  the  Harvey  proceas  of  superficial  carbonization. 

Backing  :  Same  as  that  nsed  at  Annapolis  competitive  trials. 

In  treatment  by  the  Harvey  process,  the  plate  became  warped  in  the  form  of  a 
section  of  a  sphere  of  alight  cnrvature,  such  that  the  distance  from  rear  face  of  plate 
at  its  center  to  chords  connecting  diagonal  corners  was  3  inches. 

Ballietioal  detaiU. 

[Gnn,  6-inch,  35  calibre,  B.  L.  R.] 

Projectile ponnds..      100 

Striking  velocity f.s..  2,065 

Striking  energy f.t..  2,956 

Temperature deg.  F..        40 

Range feet..       263 

£nergy  as  compared  with  that  necessary  to  perforate  a  wrought-iron  plate  of 

same  thickness « 1.47 

Angle  of  plate  with  normal  to  line  of  fire 13^  22' 
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FiHng  deiaiU.    (See  Plate  B.) 

B<mnd  1.  (^oltxer  ».  p.  prajeotile). — Point  of  impact,  2  feet  from  right  edge,  23 
inebes  from  top.  Projectile  penetrated  not  more  than  4  inches,  and  broke  ap  into  veiy 
small  fragments.  A  portion  of  the  head  remained  in  the  plate  so  welded  to  the  metal 
of  the  plate  that  when  it  was  knocked  oot  by  subseq^aent  shocks  of  impact,  it  carried 
portions  of  the  plate  with  it.  No  front  bulge  or  fringe.  Diameter  of  shot  hole  st 
face,  9  to  9i  inches.    Two  connected  throogh  cracks. 

iUmnd  2.  (Holtser  a.  p.  projectile). — ^Point  of  impact,  2  feet  from  top  and  2S 
inches  firom  left  edge.  Projectile  acted  exactly  as  in  Roand  1,  bat  penetration  was 
judged  to  be  abont  one-half  inch  greater.  Portion  of  base  recovered.  Through  cracks 
at  h  and  h'.    Partially  through  cracks  at  o  and  c'.  >  No  front  bulge ;  no  fringe. 

Bound  3.  (Carpenter  a.  p.  projectile). — ^Point  of  impact,  2  feet  from  bottom,.  23  inches 
from  left  edge.  Projectile  penetrated  4  inches  and  broke  up  badly,  not  welding* to 
metal  of  plate  as  two  previously  fired  projectiles  did.  About  same  amount  of  base 
recovered  as  in  previous  round.  Diameter  of  hole  at  face,  9  to  9^  inches.  Very  slight 
fringe  about  small  portions  of  shot  hole.  Two  through  cracks  d  and  d',  and  one  sur- 
face crack  d'\    Crack  &  extended  entirely  through  plate. 

Bound  4.  (Carpenter  a.  p.  projectile). — Point  of  impact,  2  feet  from  bottom,  2  feet 
from  right  edge.  It  was  judged  that  projectile  penetrated  somewhat  lees  than  4 
inches  and  broke  up  badly.  A  bout  same  amount  of  base  recovered  as  in  two  previous 
rounds.  The  head  of  the  projectile  was  so  welded  to  metal  of  plate  as  to  make  it 
impossible  to  accurately  determine  the  depth  of  penetration.  No  bulge;  no  fringe. 
Diameter  about  shot  bole  at  face,  9  to  9^  inches.  Four  fine,  but  apparently  through 
cracks.    X^rack  &  widened.     Through  crack  d'  extended  to  bottom  edge  of  plate. 

Bound  5.  (Holtzer  a.  p.  projectile). — Point  of  impact,  1^  inches  above  and  to  left  of 
centre  of  face.  Projectile  broke  up.  Head  penetrated  and  apparently  remained  en- 
tire in  plate.  End  of  powder  chamber  7|  inches  beyond  face  of  plate.  Thia  would 
bring  the  point  14.8  inches  beyond  face  of  plate  (4.3  inches  beyond  rear  face.)  The 
greater  part  of  base  picked  up  near  target.  Diameter  of  hole  at  face  of  plate,  7} 
inches,  decreasing  to  6^  inches  at  3  inches  from  face.  No  fringe.  More  scaling  around 
hole  than  in  previous  rounds.  Small  portions  of  the  plate,  about  one-eighth  of  an 
inch  thick,  flaked  off  about  8  inches  from  hole.  Through  crack  to  No.  2  shot  hole. 
Through  crack  to  No.  4  shot  hole.  Three  short  surface  cracks.  Cracks  made  by 
previous  rounds  widened. 

Bound  6.  (Carpenter  a.  p.  projectile). — ^Point  of  impact,  li  inches  above  and  13 
inches  to  right  of  centre  of  face.  Projectile  broke  up  badly.  Character  of  hole  made 
much  the  same  as  in  four  first  rounds,  but  depth  of  penetration  judged  to  have  been 
'  less.  Through  crack  to  No.  5  shot  hole.  Partially  through  crack  extending  up  to  the 
crack  running  down  from  No.  1  shot  hole.  Six  short  radial  cracks.  Previous  cracks 
much  opened. 

This  process  had  never  before  been  applied  to  a  plate  of  more  than  6 
inches  in  thickness. 

The  warping  is  considered  to  have  been  due  to  faulty  conditions  in 
applying  the  treatment. 

The  local  weakness  developed  at  the  fifth  shot^  and  the  peculiar  flak- 
ing of  the  face,  are  attributed  by  the  manufacturers  to  blistering,  which 
is  supposed  to  have  prevented  the  effects  of  the  treatment  from  pene- 
trating to  the  same  depth  as  la  the  remainder  of  the  plate. 

It  was  evident  that  no  definite  line  of  demarcation  had  been  pro- 
duced between  the  treated  fa6e  and  the  back  of  the  plate,  and  that  the 
system  of  bolting  employed  was  all  that  could  be  desired. 

During  the  month  of  ICay  of  this  year,  five  3-iiich,  8  by  6  feet  plates 
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were  tested  at  Annapolis :  one  of  all  steel }  one  of  steel  treated  by  the^ 
Harvey  process ;  two  of  nickel-steel,  one  of  which  contained  a  higher 
percentage  of  both  carbon  and  nickel  than  the  other ;  and  one  of  a  high 
carbon  nickel-steel  treated  by  the  Harvey  process. 

Under  ordinary  circnmstances  we  woald  not  consider  the  trials  of 
sach  thin  plates,  but  the  one  last  named  gave  such  phenomenal  results 
as,  in  connection  with  those  obtained  in  the  preceding  detailed  trial,  to 
lead  to  the  belief  that  a  successful  surface-hardening  process  has  actu- 
ally been  obtained. 

These  plates  were  the  first  ever  manufactured  by  Oamegie,  Phipps 
&  Co.,  and  were  attacked  by  a  Hotchkiss  6-pounder  rapid-fire  gun  with 
steel  a.  p.  projectiles  having  a 'striking  velocity  of  1,804  f.  s.  The  strik- 
ing energy  employed,  as  compared  with  that  necessary  to  just  perforate 
a  WTought-iron  plate  of  the  same  thickness,  was  about  1.71. 

Ten  shots  only  were  fired  at  the  all-steel  plate,  at  the  end  of  which 
the  plate  was  practically  wrecked. 

Twenty-one  shots  were  fired  at  the  low  carbon  nickel-Steel  plate.  A 
number  of  the  projectiles  perforated,  the  remainder  rebounding  broken 
after  considerable  penetration.    Plate  not  cracked. 

Twenty  shots  were  fired  at  the  Harvey  treated  steel  plate.  None  of 
the  projectiles  penetrated  more  than  2  inches,  but  the  plate  was  much 
cracked,  and  was  broken  into  four  pieces. 

Twenty-one  shots  were  fired  at  the  high  carbon  nickel-steel  plate. 
The  plate  was  neither  perforated  nor  cracked.  One  projectile  pene- 
trated far  enough  to  raise  a  bulge  on  the  back  of  the  plate,  while  the 
others  all  rebounded  broken  after  slight  penetration. 

Twenty-one  shots  were  fired  at  the  Tlarvey  treated  nickel-steel  plate, 
and  the  results  obtained  were  wonderful.  Only  three  of  the  projectiles 
penetrated  more  than  half  an  inch,  and  all  of  the  projectiles  were 
smashed,  disappearing  in  small  fragments.  A  single  crack,  which  did 
not  extend  to  an  edge  of  the  plate,  was  developed  at  the  twelfth  shot. 
This  crack  was  slightly  extended  by  one  of  the  succeeding  shots. 

These  results  give  additional  proof  of  the  homogeneity,  toughness, 
and  elasticity  imparted  to  steel  by  nickel,  and  demonstrate  the  possi- 
bilities of  the  Harvey  process. 

In  conclusion,  we  feel  safe  in  stating  that  the  Harvey,  or  some  equally 
effective,  surface-hardening  process  is  a  step  toward  the  realization  of 
the  manifest  advantages  of  a  compound  system  of  armor,  which  pre- 
vious processes  have  failed  to  supply;  and,  in  assuming  that  if  nickel- 
steel  is  successfully  treated  by  some  such  process,  it  will  undoubtedly 
surpass  both  compound  and  steel  armor  as  a  protection  for  war  vessels. 
1538— No.  X 22 
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THE  COAST-DEFENSE  SYSTEMS  OF  EUROPE 


By  Lieut.  Charles  C.  Rogrrs,  U.  S.  Navy. 


The  Kaval  Reserve  and  the  Coast  Defense  systems  of  the  leading 
powers  form  the  subjects  of  the  first  chapter  of  General  Information 
Series  No.  VII j  the  latter  system,  however,  was  describckl  in  outline 
only,  the  intention  having  been,  apparently,  to  show  the  connection  of 
the  former  and  principal  subject  with  it. 

The  aim  of  the  following  paper  is  to.  describe  the  Goast  Defense  Sys- 
tems of  Europe  in  detail,  where  practicable,  and  especially  with  refer- 
ence to  organization  and  administration.  The  question  of  personnel 
has  been  so  fully  discussed  in  the  preceding  number  as  to  leave  but 
little  room  for  further  treatment  here,  and  where  mentioned  the  inten- 
tion is  to  note  changes  in  methods  of  recruiting  since  1888,  or  for  the 
sake  of  a  continuity  that  is  necessary  to  a  full  understanding  of  the 
system  at  hand.  With  the  latter  idea  in  view,  a  substantial  repetition, 
also,  of  a  few  paragraphs  concerning  the  !N'aval  Eeserves  has  been  made 
where  required. 

In  the  compilation  of  this  paper  the  latest  available  information  is 
given;  foreign  official  documents,  reports  of  United  States  naval  offi 
cers,  and  authentic  articles  in  current  literature  have  been  used  freely. 

In  studying  the  question  of  coast  defense,  the  fact  is  forcibly  pre- 
sented that  most  foreign  governments  recognize  it  to  be  purely  naval,  as 
in  all  its  branches,  whatever  the  geographical  condition,  its  function  is  to 
fight  the  enemy  afloat;  not  necessarily  on  the  high  sea  alone,  but  in  all 
harbors,  roadsteads,  or  other  indentations  of  coast  line,  the  naval  ele- 
ment thus  constituting  the  inner  as  well  as  the  outer  line  of  defense  with 
respect  to  an  attack  from  the  sea.  They  have  thus  placed  it  on  a  naval 
basis }  and,  regarding  it  as  a  naval  organization,  their  belief  is  that  it 
shoald  be  governed  by  naval  men  and  recruited  from  naval  levies. 

Keference  is  also  made  to  the  fact  that  a  concensus  of  opinion  exists 

abroad  among  military  experts  in  both  Army  and  Navy  concerning  its 

naval  character. 
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OBBKANT. 

The  scope  of  naval  saperintendence  in  the  coast  defense  of  Germany 
was  defined  by  the  Emperor's  Decree  of  March,  1884 : 

It  is  the  ezprdssed  will  of  His  Majesty,  the  Emperor,  with  regard  to  the  oosst  de- 
fense, that  hereafter  the  Navy  is  to  be  intrusted  not  only  with  the  defense  of  the  two 
great  dockyards,  bat  also  with  the  maritime  defense  of  Prussian  fortresses  on  the  eoast 
and  seaports.  It  is  considered  that  for  a  thorough  defense  the  Army  and  the  Navj 
should  work  together  according  to  clearly  laid  down  rules,  and  to  the  Navy  should  be 
given  supreme  control  of  all  maritime  operations.  From  this  time  forward  all  harixv 
entrances  must  be  in  a  condition  to  be  immediately  protected  by  mines  and  troops. 
Heretofore  all  this  work  having  been  intrusted  to  the  Army,  the  engineers  during  the 
operation  of  mobilization  were  overburdened.  In  the  future,  however,  the  Navy, 
through  its  interest  and  technical  skill,  can  readily  keep  harbors  and  channels  open 
for  the  passage  of  friendly  vessels  np  to  the  last  moment  and  close  them  quickly  and 
certainly  when  necessary.  Again,  the  introduction  of  torpedoes  proper  into  the  cadie 
of  army  weapons  reduces  the  general  efficiency  of  the  service,  as  has  been  shown  in 
operations  with  mines.  The  army  commandant  of  a  coast  place  would  find  it  difficnlt 
to  properly  control  the  naval  personnel  which  in  any  case  is  necessary  for  the  service, 
and  he  could  but  illy  superintend  the  movements  of  torpedo  flotillas.  Finally,  in 
order  to  establish  communications  with  the  naval  outposts,  extra  steamers  under 
army  control  would  be  necessary,  which  would  complicate  the  service.  RequisitiooB 
for  merchant  vessels  and  materials  could  not  be  wisely  filled  under  army  saperintend- 
ence, and  a  harbor  once  blocked  by  mines,  all  movements,  no  matter  how  argent,  oi 
naval  vessels  could  only  be  undertaken  after  arriving  at  a  special  understanding  be- 
tween the  Army  and  the  Navy. 

iN'aturally  the  Kavy  has  a  great  interest  in  keeping  open  as  long  aB 
possible  ports  which,  in  case  of  need,  would  serve  as  places  of  shelter, 
and  therefore  must  desire  that  the  obstacles  to  the  ports  shall  be  dis- 
posed in  such  a  manner  as  to  delay  the  entry  and  exit  of  its  own  ships 
as  little  as  possible.  Moreover,  no  commandant  of  a  maritime  stax)ng- 
hold  can  do  without  a  seafaring  personnel,  who  are  well  qualified  to 
recognize  an  enemy's  ships,  and  to  keep  watch  on  their  movements.  In 
ord'er  to  afford  proper  aid  to  torpedo  boats,  to  take  advantage  of  their 
successes  and  to  keep  the  enemy  away — in  short  to  carry  out  efficiently 
the  duties  of  advance  guards  at  sea — the  defense  must  be  furnished  with 
vessels ;  and  these  vessels  can  not  do  without  a  crew  who  have  received 
proper  training.  Oonsequeutly  it  is  held  in  Germany  that  the  equipment 
of  coast  strongholds  must  consist  of  naval  forces,  both  in  personnel  and 
material. 

When  the  Army  and  the  Navy  act  in  this  manner,  by  affording  assist- 
ance to  each  other,  the  defense  of  the  coast  gains  in  security,  the  Army 
is  free  from  a  charge  which  embarrasses  it,  and  the  interests  of  the  Navy 
are  felt  on  all  points  of  the  coast. 

The  seacoast  defenses,  fortifications,  torpedo  boats,  torpedoes,  sub- 
marine mines,  etc.,  are  therefore  in  charge  of  the  Navy ;  and  the  Naval 
Budgets  provide  for  the  expense  of  maintaining  torpedoes,  torpedo  boats, 
and  submarine  mines,  and  of  the  necessary  personnel  to  manipulate 
them. 

The  forts  at  the  mouth  of  the  Elbe,  in  addition  to  those  at  Kid  asd 
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W]lh6lmshafen,bave  been  transferred  to  the  Kavy;  as  have,  also,  those 
at  the  mouth  of  the  lower  Weser.  They  are  garrisoned  by  the  Xaval 
Artillery,  whose  battalions  are  officered  by  line  officers  of  the  Navy,  the 
noncommissioned  officers^  »being  seamen  gunners.  Three-fourths  of  the 
privates  are  gunners  from  the  Navy  and  the  rest  are  recruited  f^om  the 
neighboring  conscription  district. 

The  transfer  of  the  fortifications  from  the  Army  to  the  Navy  was  made 
on  the  recommendation  of  the  Minister  of  War,  approved  by  the  Chief  of 
the  General  Staff  and  the  Military  Cabinet  of  the  Emperor,  the  reasons 
nrged  being  as  follows : 

(1)  The  guns  and  carriages  are  similar  to  those  used  iu  the  Navy. 

(2)  As  this  defense  is  chiefly  against  attack  by  ships  and  naval  land- 
ing parties,  seamen  will  appreciate  more  readily  the  points  of  weakness 
and  the  objects  of  manoeuvres  by  ships,  and  will  recognize  the  probable 
designs  of  the  enemy  from  his  preparations. 

(3)  As  the  defenses  consist  largely  of  turrets  moved  by  steam  or  hy- 
draulic power,  a  class  of  men  which  does  not  exist  in  the  Army  is  neces- 
sary for  the  manipulation  of  the  machinery. 

(4)  Seamen  are  better  fitted  to  take  care  of  works  situated  at  the 
months  of  rivers  and  will  cooperate  more  advantageously  with  the  sub* 
marine  defense. 

Similar  reasons  were  advanced  for  the  transfer  of  all  submarine  de- 
fenses from  the  Engineer  Corps  of  thQ  Army  to  the  hands  of  the  Navy. 

An  Imperial  Order  of  March  16, 1886,  prescribes  the  duties  of  the  board 
of  inspection  for  torpedo  affairs  of  the  Navy  j  and  all  defenses  of  ports 
and  harbors  are  arranged  with  the  approval  of  the  Ministry  of  Marine. 

The  submarine  defense,  as  now  organized,  distributes  the  available 
torpedo  boats  to  the  several  districts  of  the  coast,  each  of  which  has 
a  torpedo  depot;  the  amount  of  torpedo  armament  depends  on  the  ex- 
tent, importance,  and  vulnerability  of  the  district. 

The  garrisons  of  ports  at  the  principal  stations  include  a  torpedo 
company,  recruited  from  the  fleet  and  the  maritime  population  in  the 
proportions  provided  for  the  Naval  Artillery ;  such  a  company  i's  also 
provided  for  forts  at  less  important  pointe  of  the  coast  if  a  necessity 
exists  for  extensive  submarine  defense. 

The  plans,  desigus,  and  mauufacture  of  *  all  torpedoes  is  conse- 
qaently  now  under  the  control  of  the  Navy.  Planting  and  removing 
mines  is  principally  boat  work  and  that  seamen  perform  this  duty  bet- 
ter than  soldiers  is  shown  by  the  improvement  in  the  exercises  and  is 
now  admitted  by  both  services. 

The  accomplishment  of  such  a  change  in  a  country  where  the  influence 
of  the  Army  is  almost  supreme  indicates  that  the  benefits  to  be  derived 
were  considered  sufficient  to  overcome  all  prejudices  of  corfNs* 
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eEITEBAL  STSTEM  OF  DEFENSE. 

The  harbors  of  Kiel  and  Wilhelmshafen  are  each  placed  under  the 
control  of  a  Vice- Admiral,  whose  title  is  Chief  of  the  Station.  These 
posts  are  practically  analogous  to  those  of  th^  Naval  Prefects  in  Fraooe. 
The  Baltic  littoral  and  the  waters  belonging  to  it,  which  are  separated 
from  the  North  Sea  by  the  peninsala  of  Jutland,  belong  to  the  Kiel  dis- 
trict. The  coast  of  the  North  Sea  is  intrusted  to  the  Chief  of  the  Station 
of  Wilhelmshafen.  The  whole  defense  of  the  German  coast  is  there- 
fore directed  by  these  two  Chiefs  of  Station.  Their  duties  include  the 
supervision  and  the  instruction  of  the  personnel ;  they  have  to  provide 
for  rapid  mobilization  and  look  after  all  stores. 

When  Germany  first  began  the  developmont  of  her  naval  resources, 
after  her  successful  wars  against  Denmark,  Austria,  and  France,  it  was 
difficult  to  procure  the  crews  necessary  for  the  fleet,  and  the  coast  forts 
continued  to  be  garrisoned  by  the  Marine  Artillery,  which  formed  part  of 
the  Army.  This  special  corps  in  1875  numbered  1  staff  officer,  13 
subalterns,  46  officers,  and  412  men.  When  the  Navy  became  stronger 
and  torpedo  boats  were  introduced  into  coast  defense,  it  was  seen  that 
the  Marine  Artillery  was  no  longer  capable  of  performing  its  task;  it 
was  therefore  dissolved  in  1877  and  the  Naval  Artillery  was  formed. 
This  body  serves  the  coast  artillery,  the  torpedo  batteries,  and  the 
mines.  It  consists  of  three  divisions,  the  first  stationed  at  Freidrichs- 
ort,  the  second  at  Wilhelmshafen,  and  the  third  at  Lehe.  Each  divi- 
sion is  composed  of  three  companies.  The  chiefs  of  divisions  are  lien- 
tenant-commanders,  who  are  assisted  by  a  lieutenant  as  adjutant  and 
by  a  paymaster.  The  company  officers  consist  of  a  lieutenant  as  chief, 
of  a  sublieutenant  and  ensign.  The  chiefs  of  divisions  serve  for  5 
years,  the  captains  of  companies  for  3,  and  the  junior  officers  for  1  and 
2  years.  The  Chief  of  the  Station  at  Wilhelmshafen  is  the  commander 
of  tlie  fortress,  while  the  fortfi  of  Friedrichsort  are  under  commandei^ 
subordinate  to  the  Chief  of  the  Station.  In  the  forts  at  the  mouth  of  the 
Weser,  at  Geestemunde,  and  at  Cnxhaven,  the  Senior  Naval  Officer  is 
commander. 

The  men  are  drafted  under  the  same  rules  as  the  Army  and  much  de- 
pends on  physical  condition  for  assignment  to  this  corps.  The  standard 
for  admission  is  as  high  as  that  for  the  Prussian  Guard,  large,  strong 
men  being  especially  required  and  selected.  As  a  rule  they  do  not 
serve  on  bos^rd  ship,  being  primarily  intended  for  service  in  the  coast 
fortifications.  In  case  of  necessity  they  may,  however,  be  assigned  to 
armored  vessels  as  gunners.  The  noncommissioned  officers  are  se- 
lected from  sailors  of  long  experience. 

The  uniforms  and  drills  are  naval,  seamanship  alone  being  excepted 
from  the  latter.    The  Naval  Artillery  is  an  especially  fine  body  of  men. 

Two  torpedo  divisions  were  established  in  October,  1887,  one  at  Kiel 
and  another  at  Wilhelmshafen.  They  comprise  the  entire  force  for  the 
torpedo-boat  squadrons.    It  has  been  found  necessary  to  specialize  this 
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force  as  mncb  as  possible  by  training  sailors  and  firemen  for  torpeclo- 
boat  service  only. 

Under  the  Chief  of  the  Station  is  the  Marine  Inspector,  who  has  the 
rank  of  Bear- Admiral  or  Captain.  Under  his  control  are  the  naval 
division,  the  artillery  training  ship,  the  mine  training  ship,  the  mine  and 
artillery  depots,  the  noncommissioned  officers  of  artillery,  the  torpedo 
divisions,  and  the  ships  in  the  First  Reserve.  To  the  depots  are  attached 
the  artillery  and  the  torpedo  officers,  who  are  taken  from  the  noncom- 
missioned officers,  and  are  promoted  as  high  as  the  rank  of  captain- 
lieatenant,  bat  can  not  be  detailed  for  service  on  board  ship. 

The  Inspector's  chief  dnty  is  to  see  that  aU  docamcuts  relating  to 
mobilization  are  correct  and  not  ont  of  date.  He  has  to  keep  him- 
self informed  of  the  e^act  condition  of  the  coast  fortifications,  to 
inspect  the  men  under  him  as  often  as  may  be  needftil,  and  the  artillery 
and  mine  depots  at  least  once  a  year.  After  each  inspection  a  report 
has  to  be  sent  to  the  Chief  of  the  Admiralty.  In  general,  the  Inspector 
relieves  the  Chief  of  Station  of  much  work,  keeps  the  officers  up  to 
theirs,  and  insures  uniformity  in  the  various  duties.  Thus  the  Chief  of 
Station  is  constantly  able,  through  the  Inspector,  to  ascertain  the  exact 
condition  of  all  war  material  and  to  satisfy  himself  concerning  the  dis- 
cipline of  the  men. 

For  artillery  and  torpedo  material  there  are  two  inspectors  sent 
directly  from  the  Ministry  of  Marine  and  who  report  direct  to  its  Chief. 

Every  year  the  Chiefs  of  Station  hold  fortification  manoeuvres,  which 
are  carried  out  chiefly  by  the  Naval  Artillery  and  Infantry,  but  the  tor- 
pedo boats  and  ships  in  commission  also  engage  in  them.  Ships  that 
have  hoisted  a  commander's  pennant  without  belonging  to  a  squadron 
and  have  have  not  left  the  Baltic  or  the  North  Sea  are  always  under 
the  orders  of  the  Chief  of  the  Station.  Even  the  chiefs  of  squad- 
rons and  other  naval  authorities  not  under  the  command  of  the  station 
are  bound  to  take  part  in  the  Great  Manoeuvres.  The  latter  take 
place  at  the  end  of  summer,  the  Chief  of  Station  deciding  the  period 
according  to  instructions  from  the  Ministry.  The  plan  is  usually  left 
to  him,  unless  the  Ministry  wishes  some  particular  operations  to  be  car- 
ried out.  The  manoeu^^:es  generally  cover  measures  which  would  be 
taken  in  event  of  a  sudden  declaration  of  war.  Besides  this,  partial 
manoeuvres  are  sometimes  required;  they  are  generally  under  the  guid- 
ance of  the  different  chiefs  of  division. 

When,  in  1877,  the  German  Navy  undertook  the  defense  of  the  coast  it 
was  a  step  in  the  right  direction,  for  such  defense  is  naturally  organ- 
ized best  by  a  sailor.  The  service  in  the  coast  forts  is  easy  to  the  com- 
manders of  the  Navy,  for  they  are  accustomed  to  complicated  exercises 
on  board  a  moving  ship.  Now  that  the  forts  on  the  coast  and  the  tor- 
pedo defenses  are  commanded  by  naval  officers  and  manned  by  sailors, 
Germany  has  reached  a  unity  in  the  defense  of  the  coast  that  can 
scarcely  be  found  in  any  other  country. 
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MOBILE  DEFIH8E. 

The  policy  governing  the  organization  of  the  mobile  defoue  is 
apparent  from  one  of  the  recent  Estimates,  which  says: 

The  larger  the  namber  of  Bhifw  employed  on  political  service  the  less  they  can  be 
reckoned  on  for  efficient  cooperation  with  the  floating  means  of  defense  that  can  be 
disposed  of  in  the  direct  protection  of  the  littoral,  and  also  the  more  difficoU  and 
slow  becomes  the  mobilization  of  the  ships  destined  for  local  movable  defense.  For 
the  more  these  vesHelB  are  kept  waiting  for  the  arrival  of  complements  from  the 
Reserve,  the  less  chance  they  have  of  being  supplied  with  crews  already  familiar  with 
the  ships  in  which  they  will  have  to  serve.  Hence  what  is  gained  on  the  one  haod 
by  increasing  the  more  distant  action  of  the  fleet  is  lost  on  the  other  in  the  want  of 
promptness  with  which  the  movable  coast  defense  can  be  organized.  It  is  incambenf, 
therefore,  that  one  should  seek  to  keep  the  defense  in  some  other  direction.  Maritiuie 
strongholds  are  in  the  same  condition  as  irontier  fortresses  and  require  garrisons  suf- 
ficient for  first  defense,  and  must  also  have  their  material  ready  to  enter  pnnnptly 
into  action. 

In  fact,  it  may  be  said  that  no  frontier  force  is  required  to  be  ready 
for  war  so  promptly  as  that  of  the  maritime  strongholds,  since  not  oae 
of  them  is  exposed  to  such  sudden  attack  directly  war  has  broken  oat 
To  be  convinced  of  this  it  is  only  necessary  to  remember  that  a  French 
squadron  assembled  at  Toulon  could  appear  before  Spezia  in  less  than 
24  hours ;  that  an  Austrian  squadron  stationed  at  Pola  could  appear 
before  Venice  in  less  than  12  hours ;  or  an  English  squadron  at  Halifax 
before  Boston  in  less  than  26  hours. 

To  attain  this  end  a  !N^aval  Eeserve  Division  has  been  formed  for  the 
military  ports.  It  is  composed  of  armored  vessels,  one  of  which,  acting 
as  a  nucleus,  has  its  full  complement,  while  the  others  are  in  a  compara- 
tive state  of  readiness  for  sea.  When  mobilization  takes  place,  the 
crew  belonging  to  the  nucleus  or  central  ship  is  distributed  amon£:  the 
others,  whose  complements  are  then  filled  up  from  the  garrison  or  from 
the  first  men  of  the  Eeserve  who  put  in  an  appearance.  By  this  means 
the  ships  which  are  indispensable  to  the  defense  are  furnished  promptly 
with  complements,  a  portion  of  whom  at  any  rate  are  already  familiar 
with  their  vessels. 

Among  the  vessels  assigned  to  the  local  defense  are  torpedo  boats, 
gunboats,  ironclads,  and  small  dispatch  vessels  and  cruisers  for  soont 
service.  All  these  vessels  are  kept  ready  for  sea ;  and  every  year  a 
portion  of  them  are  mobilized,  during  the  autumn  mancBavres,  to  make 
sure  of  their  practical  and  efficient  preparation. 

For  torpedo  boats  and  mines  there  are  four  principal  stations  corre- 
sponding to  the  four  coast  districts,  of  which  Wilhelmshaven,  Kid, 
Stralsnnd,  and  Dantzig  are  headquarters.  These  four  stations  are  sup- 
plied by  the  general  depot  at  Friedrichsort.  Bach  is  under  a  com> 
mander,  assisted  by  five  torpedo  officers. 

Secondary  stations  have  been  established,  where  material  and  sup- 
plies are  stored ;  they  are  divided  into  two  classes* 
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8UB1IAB1NE  DEFEXSE. 

Since  assamlDg  control  of  this  branch  of  the  defense  the  naval  aatbor- 
ities  have  administered  it  with  the  same  rigid  care  and  exactness  of 
preparation  and  drill  that  mark  the  other  elements  of  the  system. 

The  transfer  of  this  branch  and  of  the  coast  defenses  in  general  from 
the  Army  to  the  Navy  is  everywhere  conceded  to  be  attended  by  the 
most  satisfactory  results.  Naval  and  Army  ofiScers  of  high  rank  in 
Germany  express  but  ope  opinion,  which  is  that  the  efficiency  of  the 
coast  defenses  as  well  as  that  of  the  Navy  has  been  increased  thereby. 

ADMIBAXTT  INSTRUCTIONB  ON  THX  GARRISON  EXKRCISB8  OV  WAR  PORTS  IK  RXSPXCT 

OF  COAST  DEFKN8B. 

1.  In  order  to  familiarize  the  naval  personnel  with  the  service  of  coast 
fortifications  during  war  and  when  besieged,  and  to  make  sure  that 
everything  shall  be  in  a  constant  state  of  readiness  for  war;  and  far- 
ther, to  snbject  to  practical  experiment  the  systems  of  armament  in 
detail,  annual  exercises  are  to  be  carried  out  in  the  war  purts  of  Kiel 
and  Wilhelmshafen  by  sections  of  Naval  Artillerymen  and  by  the  Ma- 
rine Infantry  battalions. 

These  exercises  are  to  include :  (1)  General  exercises ;  (2)  supplement- 
ary instruction  at  the  Naval  Artillery  gunnery  school ;  (3)  a  certain 
number  of  supplementary  exercises  consonant  in  character  with  the 
main  object.  These  are  to  take  place  after  the  Ministry  of  Marine  has 
decided  upon  their  date  and  duration. 

Every  possible  attention  is  to  be  paid  to  the  other  practical  exercises 
which  have  to  be  learned  b^'  the  personnel,  and  on  no  account  are  the 
new  instructions  referred  to  to  interfere  with  the  instruction  of  the 
recruits. 

In  carrying  out  these  exercises  it  is  to  be  distinctly  understood  that 
they  are  not  to  be  viewed  in  the  light  of  sham  fights,  but  that  their 
object  is  to  familiarize  the  personnel  who  take  part  in  them  more  thor- 
oughly with  the  various  features  and  problems  which  crop  up  in  the 
defense  of  the  military  ports,  and  by  frequent  combined  exercises  to 
arouse  and  foster  in  the  minds  of  the  Naval  Artillery  and  of  the  Marine 
Infantry  the  sentiment  of  cooperation  which  the  two  arms  should  evince 
in  actual  warfare. 

Any  written  communications  and  plans  required  in  carrying  on  these 
exercises,  in  so  far  as  they  may  refer  to  the  defensive  capacity  of  the 
works,  are  to  be  treated  as  confidential. 

The  Commander-in-Chief  of  the  Naval  Station,  after  consultation 
with  the  Commanding  Officer  of  Artillery  and  Engineers,  will  give  out 
the  problem  to  be  solved  in  the  principal  exercise,  and  will  nominate  a 
commander,  who  will  be  intrusted  with  its  execution. 

2.  The  principal  exercise  will  have  as  its  fundamental  idea  the  man- 
ning and  equipping  of  the  military  port,  or  of  on^  of  its  sections,  in 
such  manner  that  the  whole  of  the  sections,  or  part  of  them,  can  be 
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were  tested  at  Annapolis :  one  of  all  steel ;  one  of  steel  treated  by  the^ 
Harvey  process;  two  of  nickel-steel,  one  of  which  contained  a  higher 
percentage  of  both  carbon  and  nickel  than  the  other ;  and  one  of  a  high 
carbon  nickel-steel  treated  by  the  Harvey  process. 

Under  ordinary  circumstances  we  would  not  consider  the  trials  of 
saoh  thin  plates,  but  the  one  last  named  gave  such  phenomenal  results 
as,  in  connection  with  those  obtained  in  the  preceding  detailed  trial,  to 
lead  to  the  belief  that  a  successful  surface-hardening  process  has  actu- 
ally been  obtained. 

These  plates  were  the  first  ever  manufactured  by  Oamegie,  Phipps 
&  Co.,  and  were  attacked  by  a  Hotchkiss  6-pounder  rapid-fire  gun  with 
steel  a.  p.  projectiles  having  a'striking  velocity  of  1,804  f.  s.  The  strik- 
ing energy  employed,  as  compared  with  that  necessary  to  just  perforate 
a  wrought-iron  plate  of  the  same  thickness,  was  about  1.71. 

Ten  shots  only  were  fired  at  the  all-steel  plate,  at  the  end  of  which 
the  plate  was  practically  wrecked. 

Twenty-one  shots  were  fired  at  the  low  carbon  nickel-l^teel  plate.  A 
number  of  the  projectiles  perforated,  the  remainder  rebounding  broken 
after  considerable  penetration.    Plate  not  craeked. 

Twenty  shots  were  fired  at  the  Harvey  treated  steel  plate.  None  of 
the  projectiles  penetrated  more  than  2  inches,  but  the  plate  was  much 
cracked,  and  was  broken  into  four  pieces. 

Twenty-one  shots  were  fired  at  the  high  carbon  nickel-steel  plate. 
The  plate  was  neither  perforated  nor  cracked.  One  projectile  pene- 
trated far  enough  to  raise  a  bulge  on  the  back  of  the  plate,  while  the 
others  all  rebounded  broken  after  slight  penetration. 

Twenty-one  shots  were  fired  at  the  llarvey  treated  nickel-steel  plate, 
and  the  results  obtained  were  wonderful.  Only  three  of  the  projectiles 
penetrated  more  than  half  an  inch,  and  all  of  the  projectiles  were 
smashed,  disappearing  in  small  fragments.  A  single  crack,  which  did 
not  extend  to  an  edge  of  the  plate,  was  developed  at  the  twelfth  shot. 
This  crack  was  slightly  extended  by  one  of  the  succeeding  shots. 

These  results  give  additional  proof  of  the  homogeneity,  toughness, 
and  elasticity  imparted  to  steel  by  nickel,  and  demonstrate  the  possi- 
bilities of  the  Harvey  process. 

In  conclusion,  we  feel  safe  in  stating  that  the  Harvey,  or  some  equally 
efifective,  surface-hardening  process  is  a  step  toward  the  realization  of 
the  manifest  advantages  of  a  compound  system  of  armor,  which  pre- 
vious processes  have  failed  to  supply ;  and,  in  assuming  that  if  nickel- 
steel  is  successfully  treated  by  some  such  process,  it  will  undoubtedly 
surpass  both  compound  and  steel  armor  as  a  protection  for  war  vessels. 
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sufficiently  in  case  of  sudden  attack  -with  the  appliances  of  peace,  the 
Gbmmanderin-Gbief  shoald  work  out  a  plan  of  defense  for  the  peace 
footing. 

The  personnel  is  to  be  distributed,  exercised,  and  instrncted  accord- 
ing to  this  plan,  and  the  works  are  to  be  manned  on  the  signal  ^<  To 
arms."  These  exercises  are  to  be  followed  by  criticisms  on  the  part  of 
the  officers  who  have  taken  part  in  them. 

On  the  1st  of  March  annually  the  Commander-in-Ghief  will  send  to 
the  Ministry  a  programme  of  the  exercises  to  be  carried  oat  during  the 
year,  using  the  preceding  details  as  a  general  guide. 

On  the  1st  April  annually  a  r6saro6  is  to  be  sent  to  the  Ministry  of 
the  exercises  of  the  past  year,  involving  warlike  operations  connected 
with  the  fortress.  This  r6sum6  should  be  accompanied  by  plans  and 
any  opinions  relating  thereto.  These  reports  will  be  referred  back  to 
the  Gommander  in-Ghief  of  the  Stations,  who  will  keep  them  in  special 
files  provided  for  the  purpose. 

Goncurrently  with  the  report  a  memorandum  will  be  prepared  of  all 
questions  and  problems  that  suggest  themselves. 

COAST  eUABD. 

The  Semaphore  Service  is  in  the  hands  of  the  Navy.  It  is  recruited 
from  men  who  have  received  a  naval  training.  There  are  about  sixty 
stations.  The  fixed  material  of  these  stations  is  already  in  position, 
and  is  under  the  custody  of  the  nearest  light-house  keepers ;  the  mov- 
able material  is  kept  ready  in  chests  to  be  forwarded  to  the  locality  on 
mobilization.  A  naval  officer  inspects  the  stations  annually.  In  war 
the  personnel  of  the  lighthouses,  of  the  fog-signal  stations,  and  of  the 
other  coast  services  assist  in  the  lookout  work. 

The  Navy  has  also  carrier-pigeon  stations  for  communication  between 
the  outlying  islands  and  the  mainland  and  from  vessels  on  scout  service. 

The  recruiting  and  calling  out  of  the  Reserves,  both  for  sea  and  land 
service,  is  under  the  charge  of  the  War  Administration,  which  forwards 
to  the  Navy  the  personnel  belonging  to  the  naval  levy. 

The  Naval  Reserves  comprise— 

A  First  Reserve,  or  Seewehr,  which  includes  only  such  men  as  have 
seen  active  service.    It  corresponds  with  the  Land  wehr  of  the  Army. 

A  Second  Reserve,  corresponding  to  the  auxiliary  or  Brsats  Reserve 
of  the  Army. 

FRANCE. 

In  France  the  personnel  of  the  coast  defense  was,  under  varions 
names,  in  the  hands  of  the  naval  administration  from  the  time  of  Henry 
III  to  that  of  the  first  Republic.  Under  the  latter  this  traditional  in- 
stitution was  destroyed ;  but  it  was  reorganized  by  Napoleon,  who,  by 
his  decree  of  the  4th  August,  1810,  intrusted  the  command  of  the  entire 
coast  defense  to  a  naval  officer,  the  Ministry  of  Marine  being  charged 
also  with  the  defense  of  Brest  and  Rochefort. 
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were  tested  at  Annapolis :  one  of  all  steel ;  one  of  steel  treated  by  the 
Harvey  process ;  two  of  nickel-steel,  one  of  which  contained  a  higher 
percentage  of  both  carbon  and  nickel  than  the  other ;  and  one  of  a  high 
carbon  nickel-steel  treated  by  the  Harvey  process. 

Under  ordinary  circumstances  we  would  not  consider  the  trials  of 
SQch  thin  plates,  but  the  one  last  named  gave  such  phenomenal  results 
as,  in  connection  with  those  obtained  in  the  preceding  detailed  trial,  to 
lead  to  the  belief  that  a  successful  surface-hardening  process  has  actu- 
ally been  obtained. 

These  plates  were  the  first  ever  manufactured  by  Oamegie,  Phipps 
&  Co.,  and  were  attacked  by  a  Hotchkiss  6-pounder  rapid-fire  gun  with 
steel  a.  p.  projectiles  having  a  striking  velocity  of  1,804  f.  s.  The  strik- 
ing energy  employed,  as  compared  with  that  necessary  to  just  perforate 
a  wronght-iron  plate  of  the  same  thickness,  was  about  1«71. 

Ten  shots  only  were  fired  at  the  all-steel  plate,  at  the  end  of  which 
the  plate  was  practically  wrecked. 

Twenty-one  shots  were  fired  at  the  low  carbon  nickel-Steel  plate.  A 
nnmber  of  the  projectiles  perforated,  the  remainder  rebounding  broken 
after  considerable  penetration.    Plat«  not  cracked. 

Twenty  shots  were  fired  at  the  Harvey  treated  steel  plate.  None  of 
the  projectiles  penetrated  more  than  2  inches,  but  the  plate  was  much 
cracked,  and  was  broken  into  four  pieces. 

Twenty-one  shots  were  fired  at  the  high  carbon  nickel-steel  plate. 
The  plate  was  neither  perforated  nor  cracked.  One  projectile  pene- 
trated far  enough  to  raise  a  bulge  on  the  back  of  the  plate,  while  the 
others  all  rebounded  broken  after  slight  penetration. 

Twenty-one  shots  were  fired  at  the  IJarvey  treated  nickel-steel  plate, 
and  the  results  obtained  were  wonderful.  Only  three  of  the  projectiles 
penetrated  more  than  half  an  inch,  and  all  of  the  projectiles  were 
smashed,  disappearing  in  small  fragment.  A  single  crack,  which  did 
not  extend  to  an  edge  of  the  plate,  was  developed  at  the  twelfth  shot. 
This  crack  was  slightly  extended  by  one  of  the  succeeding  shots* 

These  results  give  additional  proof  of  the  homogeneity,  toughness, 
and  elasticity  imparted  to  steel  by  nickel,  and  demonstrate  the  possi- 
bilities of  the  Harvey  process. 

In  conclusion,  we  feel  safe  in  stating  that  the  Harvey,  or  some  equally 
effective,  surface-hardening  process  is  a  step  toward  the  realization  of 
the  manifest  advantages  of  a  compound  system  of  armor,  which  pre- 
vious processes  have  failed  to  supply ;  and,  in  assuming  that  if  nickel- 
steel  is  successfully  treated  by  some  such  process,  it  will  undoubtedly 
surpass  both  compound  and  steel  armor  as  a  protection  for  war  vessels. 
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(5)  Corps  of  torpedo  artificers  to  manage  and  repair  torpedoes,  the 
machinery  of  torpedo  boats,  electric  apparatus,  etc 

The  manning  of  batteries  and  the  service  on  shore  may  also  be  sap- 
plomented  by  naval  ganners  when  the  requirements  of  the  fleet  allov 
of  their  disposaL 

A  certain  number  of  retired  naval  officers  perform  technical  duties  on 
shore. 

The  Army  assists  in  the  protection  of  the  naval  ports  by  manoiDgall 
forts  not  on  the  sea  front,  and,  in  general,  in  defense  against  an  attack 
from  the  laud  side.  Should  the  attack  be  solely  from  the  sea,  the  army 
may  be  sent,  if  necessary,  by  order  of  the  maritime  prefect  to  leenforoe 
the  Marine  Artillery  in  the  sea  forts ;  and  as  has  frequently  happened  in 
war,  when  the  Army  forces  were  required  elsewhere  all  of  the  forts  are 
manned  by  sailors,  by  the  Marine  Infantry,  and  the  Marine  Artilleiy. 

SUBMABIimB  DEFElfSE. 

On  the  6th  March,  1886,  a  ministerial  decree  created  an  addition^ 
department  in  the  Ministry  of  Marine  called  the  Direction  of  Submarine 
Defense.  It  has  control  of  all  torpedoes,  miue^  and  apparatus  used  in 
connection  with  these,  and  of  all  torpedo  boats.  The  Director  of  Sub- 
marine Defenses  is  a  Bear- Admiral.  Officers  of  this  bureau  inspect  the 
submarine  defense  of  the  ports  at  certain  periods  as  directed  by  the 
Minister  of  Marine. 

At  Cherbourg,  Brest,  and  Toulon  there  is  a  Director  of  Submarine 
Defense  under  a  Captain,  who  is  directly  dependent  on  the  Maritime 
Prefect.  The  Director  is  stationed  on  board  the  central  or  headquarters 
ship  of  the  movable  defense,  his  time  there  counting  as  it  he  were  in 
command  at  sea.  He  directs  the  whole  of  the  local  submarine  defense, 
fixed  and  movable,  is  a  member  of  the  council  of  administration  of  the 
department,  and  is  charged  with  the  fitting  on  board  ships  of  torpedo 
material,  with  the  repair,  maintenance,  and  regulation  of  such  material, 
and  with  the  maintenance  of  the  first  and  second  class  torpedo  boats. 
The  Director  is  assisted  by  a  local  committee  for  studying  questions  con- 
nected with  torpedoes,  by  a  committee  for  experiments,  and  by  a  com- 
mittee for  regulating  fish  torpedoes. 

In  the  minor  naval  ports,  Lorient  and  Bochefort,  the  personnel  for  the 
submarine  defense  is  under  the  orders  of  the  Senior  Naval  OfiScer,  a 
Uear-Admiral. 

The  submarine  defense  includes  the  fixed  and  the  movable  defense^ 
together  with  the  offices  and  rooms  required  for  the  purpose. 

FIXED  DEFEKSE. 

The  fixed  defense  consists  of  obstacles  or  booms,  submarine  mines, 
search-light  stations,  steam  launches  fitted  with  spar  tori)edoes,  and 
torpedoes  operated  from  shore,  care  of  material,  mine  boats,  etc 
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were  tested  at  Annapolis :  one  of  all  steel ;  one  of  steel  treated  by  the^ 
Harvey  process ;  two  of  nickel-steel,  one  of  which  contained  a  higher 
percentage  of  both  carbon  and  nickel  than  the  other ;  and  one  of  a  high 
carbon  nickel-steel  treated  by  the  Harvey  process. 

Under  ordinary  circumstances  we  would  not  consider  the  trials  of  !| 

sach  thin  plates,  but  the  one  last  named  gave  such  phenomenal  results  J 

as,  in  connection  with  those  obtained  in  the  preceding  detailed  trial,  to  I 

lead  to  the  belief  that  a  successful  surface-hardening  process  has  actu- 
ally been  obtained. 

These  plates  were  the  first  ever  manufactured  by  Gamegie,  Phipps 
&  Co.,  and  were  attacked  by  a  Hotchkiss  6-pounder  rapid-fire  gun  with 
steel  a.  p.  projectiles  having  a'striking  velocity  of  1,804  f.  s.  Thestrik- 
ing  energy  employed,  as  compared  with  that  necessary  to  just  perforate 
a  wronght-iron  plate  of  the  same  thickness,  was  about  1.71. 

Ten  shots  only  were  fired  at  the  all-steel  plate,  at  the  end  of  which 
the  plate  was  practically  wrecked. 

Twenty-one  shots  were  fired  at  the  low  carbon  nickel-Steel  plate.    A 
'  namber  of  the  projectiles  perforated,  the  remainder  rebounding  broken 
after  considerable  penetration.    Plate  not  cracked. 

Twenty  shots  were  fired  at  the  Harvey  treated  steel  plate.  None  of 
the  projectiles  penetrated  more  than  2  inches,  but  the  plate  was  much 
cracked,  and  was  broken  into  four  pieces. 

Twenty-one  shots  were  fired  at  the  high  carbon  nickel-steel  plate. 

« 

The  plate  was  neither  perforated  nor  cracked.  One  projectile  pene- 
trated far  enough  to  raise  a  bulge  on  the  back  of  the  plate,  while  the 
others  all  rebounded  broken  after  slight  penetration. 

Twenty-one  shots  were  fired  at  the  Harvey  treated  nickel-steel  plate, 
and  the  results  obtained  were  wonderful.  Only  three  of  the  projectiles 
penetrated  more  than  half  an  inch,  and  all  of  the  projectiles  were 
smashed,  disappearing  in  small  fragments.  A  single  crack,  which  did 
not  extend  to  an  edge  of  the  plate,  was  developed  at  the  twelfth  shot. 
This  crack  was  slightly  extended  by  one  of  the  succeeding  shots. 

These  results  give  additional  proof  of  the  homogeneity,  toughness, 
and  elasticity  imparted  to  steel  by  nickel,  and  demonstrate  the  possi- 
bilities of  the  Harvey  process. 

In  conclusion,  we  feel  safe  in  stating  that  the  Harvey,  or  some  equally 
effective,  surface-hardening  process  is  a  step  toward  the  realization  of 
the  manifest  advantages  of  a  compound  system  of  armor,  which  pre- 
vious processes  have  failed  to  supply ;  and,  in  assuming  that  if  uickel- 
'  steel  is  successfully  treated  by  some  such  process,  it  will  undoubtedly 
surpass  both  compound  and  steel  armor  as  a  protection  for  war  vessels. 
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COAST  GUARD* 

To  provide  for  the  semaphore  service  of  the  coast  daring  peace  and 
war,  a  line  of  145  semaphore  stations  has  been  established,  which  are 
conDected  with  the  general  telegraph  system  and  manned  by  men  of 
the  27a vy.  These  men  are  regarded  as  in  civil  employ,  bat  they  are 
sworn  in  and,  daring  war,  form  part  of  the  Reserve. 

The  stations  on  the  coast  of  each  maritime  department  are  nnder  the 
orders  of  the  Maritime  Prefect  or  Oommander-in-Ghief  of  theBepait- 
ment,  who  for  this  purpose  is  assisted  by  a  naval  officer  of  high  ranik, 
styled  Inspector  of  Semaphore  Service.  Administratively,  this  service 
is  under  the  direction  of  the  General  Staff. 

In  case  of  war  the  flotilla  employed  in  the  protection  of  the  fisheries 
along  the  coast  can  be  emi)loyed  in  the  coast-gnard  service.  Both  the 
material  and  the  personnel  of  this  service  are  furnished  by  the  MiDis- 
try  of  Marine. 

As  previously  stated,  the  Semaphore  Service  is  under  a  Rear- Admiral, 
with  the  title  of  Major-Oeneral  of  Marine  and  subordinate  to  the  Mari- 
time Prefect.  He  commands  the  personnel  and  is  responsible  for  the 
maintenance  of  the  stations.  An  official,  appointed  by  the  Director- 
General  of  Posts  and  Telegraphs,  is  stationed  in  each  district  and  is 
responsible  for  the  maintenance  of  the  electric  apparatus,  wires,  and 
submarine  cables,  and  informs  the  signalmen  of  all  orders  relating 
exchisively  to  the  electric- telegraph  system. 

The  inspectors  of  semaphore  service  are  appointed  by  the  Minister 
of  Marine.  They  are  chosen  from  the  active  list  of  captains  of  the  Navy 
and  serve  for  two  years.  They  can  be  reappointed  for  a  similar  period, 
but  no  longer.  In  Gorsica,  however,  the  inspector  is  usnally  a  Lieuten- 
ant, who  is  at  the  same  time  aide  to  the  Naval  Commandant  at  tbat  feta- 
tion. Inspectors  report  to  the  Major-General  of  Marine  and  are  sabject 
to  his  orders. 

The  personnel  of  each  station  consists  of  chief  signalmen  of  the  first 
and  second  classes  and  signalmen  of  first  and  second  classes. 

The  inspectors  have,  under  the  authority  of  the  Hear- Admiral,  Major- 
General  of  Marine,  the  control  of  personnel  and  material  of  staUous 
within  the  limits  of  their  jurisdiction;  they  are  also  responsible  to  the 
latter  officer  for  the  maintenance  of  stations  and  material.  They  re- 
quire the  signalmen  to  cooperate  with  the  agents  of  the  Department  of 
Posts  and  Telegraphs,  who  are  charged  with  the  maintenanoe  of  t&e 
electric  materiaL 
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were  tested  at  Annapolis :  one  of  all  steel ;  one  of  steel  treated  by  the 
Harvey  process ;  two  of  nickel-steel,  one  of  which  contained  a  higher 
percentage  of  both  carbon  and  nickel  than  the  other ;  and  one  of  a  high 
carbon  nickel-steel  treated  by  the  Harvey  process. 

Under  ordinary  circumstances  we  would  not  consider  the  trials  of 
sach  thin  plates,  but  the  one  last  named  gave  such  phenomenal  results 
as,  in  connection  with  those  obtained  in  the  preceding  detailed  trial,  to 
lead  to  the  belief  that  a  successful  surface-hardening  process  has  actu- 
ally been  obtained. 

These  plates  were  the  first  ever  manufactured  by  Gamegie,  Phipps 
&  Co.,  and  were  attacked  by  a  Hotchkiss  6-pounder  rapid-fire  gun  with 
steel  a.  p.  projectiles  having  a 'striking  velocity  of  1,804  f.  s.  Thestrik- 
ing  energy  employed,  as  compared  with  that  necessary  to  just  perforate 
a  wronght-iron  plate  of  the  same  thickness,  was  about  1.71. 

Ten  shots  only  were  fired  at  the  all-steel  plate,  at  the  end  of  which 
the  plate  was  practically  wrecked. 

Twenty-one  shots  were  fired  at  the  low  carbon  nickel-dteel  plate.    A 
'  namber  of  the  projectiles  perforated,  the  remainder  rebounding  broken 
after  considerable  penetration.    Plate  not  cracked. 

Twenty  shots  were  fired  at  the  Harvey  treated  steel  plate.  None  of 
the  projectiles  penetrated  more  than  2  inches,  but  the  plate  was  much 
cracked,  and  was  broken  into  four  pieces. 

Twenty-one  shots  were  fired  at  the  high  carbon  nickel-steel  plate. 
The  plate  was  neither  perforated  nor  cracked.  One  projectile  pene- 
trated far  enough  to  raise  a  bulge  on  the  back  of  the  plate,  while  the 
others  all  rebounded  broken  after  slight  penetration. 

Twenty-one  shots  were  fired  at  the  IJarvey  treated  nickel-steel  plate, 
and  the  results  obtained  were  wonderful.  Only  three  of  the  projectiles 
penetrated  more  than  half  an  inch,  and  all  of  the  projectiles  were 
smashed,  disappearing  in  small  fragments.  A  single  crack,  which  did 
not  extend  to  an  edge  of  the  plate,  was  developed  at  the  twelfth  shot. 
This  crack  was  slightly  extended  by  one  of  the  succeeding  shots. 

These  results  give  additional  proof  of  the  homogeneity,  toughness, 
and  elasticity  imparted  to  steel  by  nickel,  and  demonstrate  the  possi- 
bilities of  the  Harvey  process. 

In  conclnsion,  we  feel  safe  in  stating  that  the  Harvey,  or  some  equally 
effective,  surface-hardening  process  is  a  step  toward  the  realization  of 
the  manifest  advantages  of  a  compound  system  of  armor,  which  pre- 
vious processes  have  failed  to  supply ;  and,  in  assuming  that  if  nickel- 
'  steel  is  successfully  treated  by  some  such  process,  it  will  undoubtedly 
surpass  both  compound  and  steel  armor  as  a  protection  for  war  vessels. 
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DECREE  OF  ISTH  HAT,  1890. 

Under  the  law  of  France,  the  Minister  of  War  is  still  cliarged  with 
the  defense  of  the  land  frontiers  and  of  the  coast  proper.  In  ca^ie  of 
war,  the  Ministries  of  War  and  of  Marine  mnst,  of  coarse,  cooperate  in 
the  defense  of  the  latter.  Recognizing  the  great  importance  of  agree- 
ment and  unity  of  action  between  the  two  departments,  their  Ministers 
have  agreed  to  place  the  personnel  and  material  of  both  services  under 
the  same  command ;  and  as  it  is  regarded  that  snch  command  falls  most 
naturally  within  the  province  of  naval  authority,  it  has  been  given  to 
Maritime  Prefects.  In  all  matters  affecting  the  land  forces  of  their  dis- 
tricts, the  Maritime  Prefects  are  under  the  orders  of  the  Minister  of  War. 
The  Commandants  of  Sections,  who  are  also  naval'officers,  are  invested 
by  the  Ministry  of  War  with  authority  over  elements  under  its  jurisdic- 
tion and  by  the  Ministry  of  Marine  over  matters  within  its  province. 
By  this  combination  the  Minister  of  War,  while  still  keeping  his  respou- 
sibility,  is  left  free  to  devote  his  attention  to  the  armies  in  the  field  and 
their  theatres  of  war.  This  system  has  the  force  of  law,  having  been 
promulgated  by  the  President  of  France  in  a  decree  of  the  13th  May, 
1890. 

The  two  Ministries  inform  each  other  of  all  orders  or  instructions 
given  to  the  Maritime  Prefects  and  Commandants  of  Sections. 

In  the  section  of  Antibes  the  coast  railway,  being  one  of  the  most 
important  communications  of  the  Army  in  the  Alps,  is  placed  under  the 
General  commanding  that  force. 

Generally  speaking,  the  governors  of  all  towns  and  works  on  the 
coast  are  under  the  authority  of  the  section  commandants.  Exceptions 
occur  in  the  governors  of  Belle-Isle  and  of  B^  and  Oleron  Islands,  who 
receive  orders  direct  from  the  Maritime  Prefect  of  their  district.  The 
commandant  of  the  Marseilles  section  is  under  the  orders  of  the  Gen- 
eral commanding  the  Army  Corps  in  that  region  in  matters  relating  to 
the  sea  front  of  Marseilles  itself,  but  is  responsible  to  the  Maritime  Pre- 
fect alone  for  the  rest  of  the  section. 

The  governors  of  Dunkirk,  Bayonne,  Port  Vendres,  and  Nice,  are 
also  commandants  of  the  sections  in  which  those  places  are  situated. 
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MariUme  din- 
triet. 

Section. 

Seat. 

Xztent  of  Section. 

fDonkirk 

Dunkirk 

Prom  frontier  of  Belginm  to  month  of  the 

Anthie. 
From  month  of  Anthie  to  Tancarrille.  in- 

rtnt 

Havtc  ........... 

Havre ............ 

Caen-Cherboarg . 

> 

SftintMalo 

Sftint  Brieao.... 

Caen 

eluding  month  of  the  Seine. 
From  month  of  Seine  to  western  limit  of 

Second 

Saint  Malo 

Saint  Brieao 

BT«at    . 

first  district. 
Jtrum  western  limit  of  first  district  to  Capo 

Fr6hel. 
From  Capo  Fr6hel  to  mouth  of  the  Donroo. 
From  month  nf  Donron  to  southern  limit 

of  zone  under  Maritime  Prefect. 
From  tbo  latter  zone  to  southern  limit  of 

Quimper 

( Tiorio&t 

QnimDer.. ........ 

11"  "■■I"'*  ••■■•■•"•• 
Lorient . .  ..■■•.... 

second  district 
From  north  limit  of  third  district  to  Pointe 

Third 

1 

s 

Saint  Naxaire  ... 

r  lie  Yen-U-Rooh- 
]     eUe. 

Bordeanz 

Bayonne. 

Saint  Kasaire  .... 
Sablea  d'Olonne  .. 
Royan 

dn  Grand- Mont. 

Fooitli 

From  Qrand-Mont  to  sonth  limit  of  third 

district. 
From  north  limit  of  fourth  district  to  the 

sone  under  Maritime  Prefect. 

From  latter  zodo  to  Arcachon  basin. 

Bayone 

From  Arcachon  to  frontier  of  Spain. 

From  Spanish  frontier  to  mouth   of  the 

Agly. 
From  tbo  Agly  to  mouth  of  Rhone. 
From  the  Rhone  to  zone  under  Maritime 

Prefect. 
From  latter  zone  to  mouth  of  Vair. 

Perpignan 

Cette 

Fort  Vendres 

Cetto 

Fifth 

'  Marseillea 

Antibea 

Marseilles 

Caimea 

Vice 

Nice 

Mouth  of  Var  to  froniier  of  Italy. 

This  decree  is  regarded  too  as  preliminary  to  a  final  transfer  of  the 
entire  coast-defense  to  the  Navy.  The  necessity  of  undivided  author- 
ity; the  advantage  of  having  coast  garrisons  who  can  cooperate 
actively  with  the  submarine- mine  detachments  and,  if  necessary,  render 
them  practical  assistance;  the  further  advantage  of  manning  all  works 
on  the  coast  with  men  familiar  with  their  most  probable  enemy,  know- 
ing his  vulnerable  points,  and  understanding  his  manoeuvres ;  the  ad- 
vantage, claimed  by  the  Germans  for  their  system,  of  having  men  in 
all  the  coast  fortifications,  who  join  from  the  Naval  Eeserves  and  are 
familiar  with  the  guns  used  in  such  works  and  of  the  same  type  as 
those  on  shipboard;  all  these  are  recognized  in  France  as  the  basis  of 
the  present  compromise  as  well  as  of  the  early  control  of  the  Ministry 
of  Marine  over  every  element  in  the  defense  of  the  littoral. 

ITALY. 

The  present  system  of  coast  defense  in  Italy  is  the  result  of  much 
study,  long  experience,  and  many  experiments.  Its  great  extent  of 
coast,  the  comparatively  unprotected  state  of  its  most  important  ports, 
and  the  variable  depths  of  its  coast  waters  make  it  dependent  upon 
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such  protection  as  can  be  secured  only  by  a  naval  force.    The  principal 
element  in  the  Italian  system  is  therefore  naval. 

In  addition  to  providing  the  first  line  of  defense,  the  Navy  controls 
the  second  line  of  coast  anjd  torpedo  batteries  and  search-light  stations, 
as  well  as  the  third  line  of  obstructions  and  submarine  mines.  These 
duties,  together  with  those  attaching  to  the  harbor-defense  vessels  luid 
torpedo  boats  and  launches,  give  to  the  Italian  Kavy  a  prominence  in 
the  coast  defense  that  is  commensurate  with  the  value  of  its  work. 

The  general  functions  of  the  Navy  in  the  defensive  system  may  be 
classed  under  the  following  heads : 


1.  An  opposing  fleet. 

2.  Craising  torpedo  boata. 
di  Coast  torpedo  boats. 

4.  Obstructions. 

5.  Stationary  torpedoes. 

6.  Dirigible  torpedoes. 

7.  Submarine  mines. 


8.  Coast  batteries. 

9.  Searcb-light  stations. 

10.  Semaphore  service. 

11.  Cousulting  officers  in  forts. 

12.  Fortifications  at  Taranto  and  at  the 

Maddalena. 


The  supreme  authority  in  all  matters  relating  to  coast  defences  is 
vested  in  the  Commandersin-Ohief  of  the  three  Maritime  Departments^ 
the  headquarters  of  which  are  Spezia,  Naples,  and  Venice.  In  addi- 
tion to  these  three  cities,  Maddalena,  Taranto,  G-enoa  and  Gaeta  are 
local-defense  commands.  By  recent  orders,  Maddalena  and  Taranto 
have  been  made  Rear- Admirals'  commands,  though  subordinate  to  the 
Commander-in-Chief  of  the  Department,  while  Genoa  and  Gaeta  are 
commanded  by  Captains. 

LOCAL  If  AVAL  DKFBNSE. 

The  command  of  this  service  is  directly  subordinate  to  the  authority 
of  the  Commander-in-Chief. 

A  superior  officer  of  the  General  Staff  of  the  Navy  is  commandant  of 
local-defense  and  controls  its  personnel  and  equipment  as  well  as  the 
complement  of  the  central  ship  which  is  under  his  command.  He  is 
charged  with  all  the  duties  of  the  commander  of  a  ship  and  those  of  a 
local  commandant.  The  same  rules  of  discipline  and  administrative 
power  apply  to  him  as  to  them,  either  in  his  relations  to  the  Com- 
mander-in-Chief, the  departmental  authorities,  his  subordinates,  or  to 
the  Army  or  civil  authorities  of  the  district. 

He  is  responsible  for  the  material  and  stores  as  well  as  for  the 
instruction  of  the  personnel,  so  that  the  local  defense  may  be  in  an 
efficient  state.  He  submits  to  the  Commander-in-Chief  a  list  of  the  per 
sonnel  and  its  distribution,  including  the  force  for  duty  in  the  event  of 
action ;  also  a  programme  of  exercises.  Once  a  month  he  reports  to 
the  Commander-in-Chief  the  condition  of  the  local  defense  and  the  state 
of  efficiency  of  the  personnel. 

The  commanders  of  the  fixed  and  of  the  mobile  defenses  are  subordi- 
nate to  the  commandant  of  the  local  defense  and  are  responsible  to 
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bim  for  the  maintenance  and  the  preservation  of  material  in  their 
charge  and  for  the  instruction  of  their  men. 

The  commandant  has  also  ander  his  charge  the  men  and  eqnipment 
of  the  semaphore  stations  and  of  the  detensiye  works  and  torx>edo  sta- 
tions wi*^^hin  the  jurisdiction  of  his  coast  line.  He  must  maintain  a 
constant  lookout,  and  in  event  of  a  disaster  at  sea  must  render  any 
assistanc^e  in  his  power. 

The  central  ship  must  maintain,  as  far  as  possible,  steady  communi- 
cation with  the  semaphore  stations,  the  men-of-war,  and  the  torpedo 
vessels  in  sight,  and,  in  time  of  war,  with  the  nearest  telegraphic  sta- 
tion, a  subordinate  being  detached  for  that  purpose. 

A  lieutenant  acts  as  secretary  to  the  commandant,  keeping  a  record 
of  all  exercises  and  experiments  and  of  ail  technical  matters  relating 
to  the  command. 

The  paymaster  of  the  central  ship  renders  an  account,  in  addition,  of 
all  the  stores,  belonging  to  the  fixed  or  mobile  defense. 

The  chief  engineer  of  the  central  ship  is  also  charged  with  the  duty 
of  seeing  that  the  engines  of  the  torpedo  boats  and  other  vessels  belong- 
ing to  the  local  defense  are  kept  in  a  proper  state  of  preservation  and 
repair. 

The  Oomfnander-in-Ghief,  or  other  officer  of  superior  rank  directed  by 
him,  must  satisfy  himself  by  inspection  from  time  to  time  of  tlie  con- 
dition of  the  local  naval  defense  along  the  coast  under  his  jurisdiction. 
""The  vessels  belonging  to  the  local  defense  are  considered,  for  admin- 
istrative purposes,  as  being  in  reserve ;  that  is,  with  sufficient  stores 
and  crew  for  harbor  service,  with  machinery  ip  good  order,  and  ready 
for  full  commissioning  at  any  moment. 

A  detail  is  made  annually  of  general-service  men,  who  shall  be  sup- 
plied to  the  commandant  of  local  defense  in  case  of  mobilization  on  a 
war  footing.  The  gunners  and  torpedo  men  of  the  coast  defense  fur- 
nish the  nucleus  of  this  force,  a  certain  number  of  men  who  have 
served  their  time  being  devoted  to  this  service  and  having  a  special 
uniform. 

FIXED  DEFENSE. 

The  commander  of  the  fixed  defense  has  under  his  authority  the  per- 
sonnel assigned  to  that  service  and  is  responsible  to  the  commandant 
of  the  local  defense  for  the  maintenance  of  his  stores  and  material  and 
the  efficiency  of  his  men.  He  is  also  the  second  in  command  of  the  cen- 
tral ship  of  the  local  defense  and  is  a  member  of  the  General  StafT. 

The  fixed  defenses  comprise — 

(a)  Torpedo  lines  and  submarine  mines,  their  connections  and  other 
accessories,  and  all  other  obstructions. 

(b)  Torpedo  batteries,  floating  batteries,  and  lighters  ^  search-light 
stations. 

(c)  Ooast  batteries  for  the  protection  of  submarine  mines  and  torpe- 
does. 
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(d)  Laanches  and  lighters  for  laying  oat  mines  or  torpedoes. 

{e)  Semaphore  stations. 

(/)  Telegraph  and  telephone  lines  belonging  to  the  Kavy. 

(g)  Electrical  firing  stations. 

(h)  All  material,  magazines,  and  storehooses  of  the  fixed  defense. 

A  detachment  of  the  local  naval  defense  serves  on  shore  in  charge  ol 
the  finng  stations  for  snbmariue^mines,  in  the  dirigible  torpedo  batteries 
and  search-light  stations,  in  the  coast  batteries  covering  mines  and  tor- 
pedoes, in  the  semaphore,  telegraph,  and  telephone  stations,  and  in  the 
magazines  and  storehonses. 

If  for  exceptional  works  or  for  war  purposes  an  increase  of  the  force 
shonld  be  necessary,  it  mast  be  provided  through  the  direction  of  the 
Gommander-in-Ohief  of  the  Department  from  the  Corps  of  Eoyal  Be- 
serves. 

MOBILE  DEFENSE. 

The  chief  of  the  mobile  defense  commands  the  personnel  assigned  to 
that  service ;  his  responsibility  to  the  commandant  of  the  local  defense 
corresponds  to  that  of  the  commander  of  the  fixed  defense.  He  belongs 
also  to- the  Greneral  Staff  and  commands  one  of  the  vessels  assigned  to 
this  defense. 

The  mobile  defense  comprises : 

(a)  The  central  ship  of  the  local  defense,  on  which  is  quartered  the 
personnel  of  such  defense,  excepting  the  crews  of  torpedo  boats  or  other 
harbor-defense  vessels. 

(b)  Torpedo  boats,  launches,  and  harbor-defense  vessels,  with  their 
armaments,  ammunition,  and  other  stores  belonging  to  them. 

The  personnel  consists  of  the  crews  of  torpedo  boats,  of  the  tugs,  pon- 
toons, launches,  and  other  small  craft  assigned  to  this  defense,  and  of 
the  men  in  charge  of  depots  and  stores. 

The  torpedo  boats  are  exercised  frequently,  either  singly  or  in  com- 
pany, and  every  opportunity  is  taken  to  afford  the  crews  an  exact  knowl- 
edge of  the  coast. 

The  complements  of  torpedo  boats  are  calculated  according  to  the  num- 
ber in  commission;  but,  in  addition,  one  complete  crew  is  allowed  for 
each  group  of  three  torpedo  boats  not  in  commission.  These  comple- 
ments are  not  changed  in  any  particular,  except  under  special  circom- 
stances  and  for  service  reasons. 

In  forming  torpedo-boat  crews  preference  is  given  to  men  bom  or 
resident  in  the  vicinity ;  a  note  is  made  of  those  men  who  have  deserved 
special  mention  when  forming  part  of  the  crew  of  a  torpedo  boat. 

The  charge  of  the  depots  for  materials  and  stores  of  the  mobile  de- 
fense is  given  preferably  to  members  of  the  detachment  for  local  defense 
or  to  seamen  of  the  gunner  and  torpedo  classes. 
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PEBSONNEL  OF  THE  LOCAL  DEFENSE. 

The  personDel  for  local  defense  is  recruited  from  seamen  who  have 
served  their  time  in  the  Navy  or  who  are  on  nnliinited  leave,  which  is 
almost  equivalent  to  a  discharge.  The  gunners  and  torpedo  men  are 
recruited  from  those  who  have  passed  through  the  courses  in  the  respec- 
tive schools,  certain  inducements  of  promotion  being  held  out  to  them  if 
they  enter  this  service. 

The  general  muster  lists  of  the  local  defense  comprise: 

(1)  The  list  for  usual  service,  showing  the  distribution  of  personnel 
and  the  duties  of  those  in  charge  of  stores  in  time  of  ]3eace. 

(2)  The  list  for  preparatory  action,  showing  the  personnel  necessary 
for  promptly  placing  the  defense  upon  a  war  footing,  for  the  laying  of 
submarine  mines,  lines  of  torpedoes,  sunken  barriers,  etc. 

(3)  The  list  of  the  full  war  strength  when  the  defenses  are  placed  on 
a  war  footing. 

These  lists  are  combined  so  as  to  obtain  the  advantages  of  the  prompt- 
est action  in  emergency  together  with  the  greatest  economy  in  the 
number  of  men  borne  for  service.  The  complements  for  peace  footing 
are  decided  by  the  Ministry  of  Marine  on  the  recommendation  of  the 
Commander-in-Chief,  as  also  the  number  and  ratings  of  the  men  to  be 
furnished  from  the  reserves  to  complete  the  lists  for  preparatory  action 
and  for  full  war  strength. 

The  orders  for  carrying  out  exercises  and  manoeuvres  approximating 
actual  warfare  emanate  from  the  Commander-in-Chief,  who  thus  assures 
himself  of  the  efficiency  of  the  stores  and  material  of  the  local  defense 
and  of  the  fitness  and  capacity  of  the  personnel. 

The  routine  of  periodical  drills  or  exercises  is  drawn  up  by  the  com- 
mandant of  the  local  defense  and  submitted  for  the  approval  of  the 
Ministry  of  Marine  through  the  Commander-in-Chief. 

The  entire  service  is  so  regulated  that  at  any  period  of  the  year  the 
local  defense  may  be  placed  either  on  a  partial  or  complete  war  footing. 


360 


COAST-DEFENSE   SYSTEMS. 


1 


Complement  aaaigned  in  time  of  peace  to  the  local  defense  of  Spezia, 


Grade. 


CftptaiD,  in  command  of  local  derenne  and  of  central  ship 

Commander,  in  oommaod  of  fixed  defenne 

Lleatonant  commander 

Lieatenanta 

Snbllentenanta 

Chief  engineers 

Paymaster 

Surgeon 

Boatswain 

Second  boatswains 

Boatswain's  mates 

Seamen,  first  daite — 

Seamen,  second  class 

Seamen,  third  class 

Chief  quartermaster 

Second  chief  quartermasters 

Quartermasters 

Gunner,  first  class 

Gunner,  second  class 

Second  gunners 

Gunner's  mates 

Seaman  gunners,  first  class 

Seaman  gunners,  second  class 

Torpedo  artificer,  first  class 

Torpedo  artificers,  second  class 

Second  torpedo  artificers 

Torpedo  mates 

Torpedo  men,  first  and  second  classes 

Sngineers,  first  class 

Sngineer,  second  class 

Engineers,  third  class 

Chief  fireman 

Firemen,  first-class 

Firemen,  second-class 

Aide,  second-class 

Carpenter 

Sail-maker 

Armorers 

Torpedo  mechanics • 

Second  apothecary 

Nurse 


Yeomen 

Yeomen's  mates 

Paymaster's  yeoman. 
Cook 


Defense. 


Crew 
of  ceii> 


Fixed.  Mobile,  tralnhip 


1 
1 


3 


2 
1 


48 


2 
6 


1 
1 
5 

10 
8 


2 

8 

IS 

60 

1 


5 
5 


1 
1 


4 

4 


Total. 


.  176 


1 
2 


1 

1 
2 

7 


1 
1 


24 


1 
2 

1 


1 

1 

1 

2 

12 

12 

12 

1 


1 
1 
6 
6 
1 


1 
1 
2 
1 
4 
8 
1 
1 
1 
1 


1 
1 
1 


1 
1 


68 


ToiaL 


1 

1 

1 

< 

2 

S 

I 

1 

1 

3 

t 

12 

59 

IS 

1 

2 

8 

1 

1 

2 

• 

M 

U 

1 

I 

4 

» 

57 

2 

1 

5 

1 

]• 

M 

1 

1 

1 

2 

3 

I 

1 

S 
4 

1 
1 


The  surgeon  is  embarked  only  when  ordered  by  the  Ministry  of  Ma- 
rine. Six  of  the  yeoman  in  the  foregoing  complement  must  have  passed 
the  course  at  the  telegraph  school. 

Spezia  is  perhaps  the  most  thoroughly  fortified  slronghold  on  the 
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Mediterranean.  The  complements  assigned  to  the  headquarters  of  the 
other  maritime  departntients  are  smaller,  and  depend,  of  course,  npon 
the  extent  of  the  defenses,  varying  with  their  increase  or  decrease.  In 
1887  the  complement  for  Venice  was  139  officers  and  men ;  for  Naples, 
93,  and  for  Maddalena,  91. 

TOBPEDO  STATIONS. 

A  most  important  featnre  of  the  Italian  system  is  the  apportionment 
of  the  torpedo  boats  to  stations  which  embrace  the  entire  coast  of  the 
peninsula.  The  number  of  stations  and  their  coast  limits  have  been 
changed  several  times.  The  following  are  at  present  the  principal  and 
secondary  torpedo  stations  for  purposes  of  coast  defense :  * 


Department. 

Principal  station. 

Extent  of  ooast. 

Secondary  stations. 

Kal....v 

Simaia 

From  the  French  frontier  to  Terraoina,  in- 
dnalTe. 

Sardina  and  its  islands  .....•.•.•.•■••.•..... 

Porto  Manriaio. 

Haddalena 

Gaeta 

• 

MwHilDa 

Oneglia. 
Genoa. 

Porto  Ferraio. 
Porto  8.  Steflura. 
GiTita  VeechiA. 
GagliarL 

Porto  Cont& 

* 

Salerno. 
MilasiOb 

Wrt  2  . 

From  Terraoina  to  CapeSarvero 

Sicily,  its  islands,  and  the  main  ooast  ftom 
Cape  Sarvero  to  Cape  Spartivento. 

From  Cape  Spartivento  to  Cape  St  Maria 
di  Lenca. 

From  Cape  St  Maria  di  Lenca  to  the  month 
of  the  Bubioon. 

Taranto 

Palermo. 

Tmiianl. 

Marsala. 

Siraooaa. 

Angnsta. 

Catrooe. 

iro.8 

Ancona 

Gallipoli 
BrindlsL 

Venice 

Bari. 

Maniredonia. 
Tremiti. 
Porto  CorsinL 

The  principal  stations  are  so  organized  and  equipped 

{a)  To  afford  safe  shelter  for  at  least  nine  torpedo  boats. 

(b)  To  be  within  easy  distance  of  workshops  for  minor  repairs. 

(e)  To  possess  means  for  lifting  oat  of  water  at  least  one  boat,  or  to  be 
in  proximity  to  a  suitable  locality  for  the  same. 

{d)  To  have  a  sufficient  supply  of  fresh  water  for  the  torpedo  boats 
belonging  to  the  station  and  for  their  crews. 

Each  principal  station  moreover  contains — 

(a)  A  magazine  for  twelve  torpeiloes  and  charges. 

{b)  A  magazine  for  the  machine  guns,  arms  for  the  crews  of  nine 
torpedo  boats,  and  ammunition. 

(e)  A  storehouse  for  coal,  and  lubricating  material  for  supplying  nine 
torpedo  boats  three  times. 


I  .• 


'.  ■  *  ■ 
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(d)  A  storeboase  for  2,000  rations. 

{e)  A  dormitory  for  36  men. 

(/)  A  dormitory  for  six  petty  officers. 

Ig)  A  kitchen  for  48  men  and  12  officers,  with  necessary  outfit 

Bach  principal  station  is  also  provided  with — 

(a)  A  pneumatic  steam  pump  for  charging  torpedoes. 

(b)  A  signal  mast,  with  complete  outfit  of  flags  and  other  signal  ap- 
paratus, including  storm  signals. 

.    (o)  A  set  of  Yery's  signals  in  addition  to  those  provided  for  the  tor 
pedo  boats. 

(d)  A  small  siren  for  acoustic  signals. 

{e)  A  7-centimetre  gun  for  signaling,  with  removable  carris^ge. 

The  secondary  stations  are  so  organized  and  equipped  as — 

(a)  To  afford  safe  shelter  for  at  least  three  torpedo  boats. 

(b)  To  have  a  sufficient  supply  of  fresh  water  for  at  least  three  tor- 
pedo boats  and  their  crews. 

(c)  To  have  a  sufficient  supply  of  coal  and  lubricants  for  supplying 
three  torpedo  boats  three  times. 

(d)  To  be  provided  with  quarU^rs  for  the  warrant  or  petty  officer  in- 
charge  of  stores  and  his  assistant. 

{e)  To  be  provided  with  a  signal  mast  and  complete  signal  outfit  fur 
day  and  night. 

The  command  of  each  principal  station  is  assigned  to  a  Lieutenant- 
Commander  or  to  a  Lieutenant,  sCccording  to  its  importance.  He  is  re- 
sponsible to  the  Yice- Admiral  in  command  of  the  Maritime  Department 
in  which  the  station  is  situated. 

Each  station  is  inspected  every  6  months  by  the  Vice- Admiral  or  his 
representative. 

The  military  jurisdiction  of  each  principal  station  extends  over  the 
extent  of  coast  allotted  to  it,  including  also  the  respective  secondary 
stations. 

Tne  commander  of  a  station  holds  all  the  authority  and  position  of 
the  commander  of  a  ship,  and  that  of  a  local  maritime  command. 

He  is  responsible  for  the  proper  care  and  maintenance  of  all  stores 
and  equipments  at  the^  principal  and  secondary  stations,  and  must 
keep  the  torpedo  boats  ready  for  sea  at  any  moment. 

He  is  charged  with  the  instruction  and  discipline  of  his  men,  and 
must  maintain  a  constant  watch  along  the  coast  and  render  every  as- 
sistance with  the  means  at  his  command  in  case  of  accident  at  sea. 

He  must  see  that  the  principal  and  secondary  stations  maintain  con- 
municationby  signal  flags  with  the  semaphores,  with  war  vessels  aid 
torpedo  boats  in  sight,  and  that  storm  signals  are  displayed  wh  m 
necessary. 

During  war,  when  a  semaphore  station  is  not  visible,  he  mnst  esta  > 
lish  communication  with  the  nearest  one,  and  also  with  the  nearest  te  ^ 
graph  station,  detaching  some  of  his  men  for  that  duty. 
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He  most  also  keep  watch  over  the  semaphore  stations  and  coast  de- 
fense works  belonging  to  the  navy  along  his  extent  of  coast,  and  once 
a  month  must  proceed  in  a  torpedo  boat  to  inspect  them^  as  well  as  the 
secondary  stations,  reporting  the  result  to  the  Commander  in  Chief. 

The  torpedo  boats  must  be  exercised  as  often  as  possible,  and  every 
opportunity  taken  to  familiarize  the  men  with  the  coast. 

The  complement  of  the  principal  stations  corresponds  with  the  num- 
ber of  torpedo  boats  assigned  to  them,  with  the  addition  of  a  petty 
officer  and  men  in  charge  of  stores,  and  the  personnel  of  the  fixed  de- 
fense. For  the  secondary  stations  there  are  only  the  petty  officer  in 
charge  of  stores  and  his  assistant. 

In  assigning  tlie  complement  of  stations  preference  is  given  to  men 
who  are  natives  of  the  locality  or  whose  families  reside  on  the  spot 
No  change  is  made  in  the  higher  grades  of  station  personnel  except  for 
reasons  of  health,  discipline,  or  a  particular  emergency,  and  in  the  latter 
case  the  approval  of  the  Commander  in  Chief  must  be  first  obtained. 

The  crews  of  torpedo  boats  at  the  principal  stations  sleep  on  shore, 
excepting  those  left  in  charge  of  each  boat  at  night. 

An  armed  guard  is  stationed  over  all  magazines  containing  explosives;  * 
and  during  war  a  patrol  of  the  coast  and  of  the  semaphore  stations  is 
required.  In  the  latter  duties  the  engineer's  force  of  the  torpedo  boats 
and  the  officers'  attendants  must  take  their  turn.  During  peace  this 
duty  is  carried  out  by  the  guard  over  the  magazines;  and,  in  the  ab- 
sence of  the  tor]>edo  boats,  by  the  m*en  in  charge  of  stores,  who  must  be 
competent  to  read  signals  from  war  ships  at  a  distance  or  from  sema- 
phore stations. 

Should  it  become  necessary  to  inflict  punishment  and  no  suita>ble 
place  of  confinement  is  available,  the  offender  is  transferred  to  the  de- 
partment headquarters  without  delay. 

All  sanitary  measures  are  regulated  by  the  commandant  in  the  same 
manner  as  on  board  naval  vessels. 

The  invoice  of  articles  allowed  the  men's  quarters  at  a  principal  sta- 
tion is  as  follows : 


Ko. 


so 

3 
0 

6 

1 
1 
1 
1 
1 

8 
2 


Articles. 


Bedsteads 

Meaa  tables 

Wooden  benches,    1.8  by  1.3 

metres 

Wooden  benches,  1.8  metres 

Copper  boiler 

Saucepan 

Copper  boiler 

Stool , 

Mill 

Ladles 

Lanterns • •• 


Total 
Talne. 


Frarut. 


48.0 

80.0 

24.0 

86.0 

36.0 

5.25 

8.0 

5.0 

11.25 

ao 


Ko. 


1 
1 
1 
2 
2 
2 
1 
1 
1 

6 
2 


Artlolea. 


Grater .•••.. 

Cask,  60  litres 

Washingtab 

Tabs 

Barrels  for  wine 

Barrels  for  water 

One-iialf  pint  measnre 

Pint  measure 

Forty-three  one-hnndredtii  pint 

measnre 

Canvas  aprons 

Canvassaoks 


Total 
Talne. 


Franee, 
6.0 
6.0 
2.50 
4.0 
10.0 
10.0 
1.60 
1.75 

L25 
12.0 
10.0 
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No. 


1 
4 
2 
1 
2 
1 
1 


8 
2 
2 
6 
2 
2 
2 
1 
1 
1 
12 
24 
18 
8 
8 
2 
8 


Articles. 


Hatchet 

HaDipert 

Pickaxes 

CoffiBe  sieve 

Cleftnera 

Cheese  cotter 

Pair  scales 

Funnels 

Sandry  utensils 

Chairs 

Mirrors , 

Iron  standi  for  basins  . 

Beds,  complete 

Iron  basins 

Milk  pans , 

Lockers... , 

Sonp  tnreen , 

Salad  bowl 

Earthenware  dish , 

Sonp  plates , 

PlateA,  lar|i;e , 

Plates,  small 

Tumblers 

Decanters , 

Saltcellats 

Plated  spoons  and  forks 


ToUl 
▼alue. 


Franet, 
4.0 
18.0 
12.0 
4.0 
6.0 
8.0 
12.0 
4.25 
21.0 
12.0 
18.0 
4.0 
517.80 
8.0 
6.05 
150.0 
6.0 
3.0 
2.26 
8.00 
6.72 
4.0 
4.0 
6.0 
2.0 

60.  (It 


8 
1 
1 

24 

8 
8 
6 


Articles. 


Black-handled  kniyea. 

Ladle 

Salad  spoon  and  fork . . 

Tablecloths 

Napkins 

Cups  and  sanoen 

Napkin  rinjcs 

Dusters 

6  t  Canvas  aprons 

1  Copper  boiler 

2  Saucepans 

Pie  dish 

Fryingpan 

Cooking  spoons 

Iron  skimmers 

Cleavers 

Grater 

Small  casks 

Funnels 

Dishpui 

Gridiron 

Baking  dish 

Toasting  fork 


Totals 


Tocal 
value. 


ao 

SkO 

10 

18.0 

1180 

22.0 

8.0 

6l0 

110 

lasD 

20106 
8.^/0 
3.59 
190 
1.M 
10 
10 
110 
1.70 
150 
ISO 
10 
ISO 


1,33117 


Invoice  of  articles  for  a  secondary  station. 


8 
1 
1 
1 
1 
1 
1 
3 
1 
1 
3 
1 
1 
1 
1 


Beds 

Table 

Coifeo  boiler 

KetUe 

Kettle 

Stool 

Mill 

Ladles 

Lantern,  large 

Lantern,  small.... 

Barrels  ...« 

Quart  measure  ... 

Pint  measure 

Half-pint  measure 
Aze 


15.0 
7.0 
15.0 
7.50 
2.40 
8.0 
1.50 
10.0 
4.0 
18.0 
.80 
.60 
.40 
2.50   ! 


1 
1 
2 
1 
2 
1 
2 
1 
2 

1 
I 
1 


Tin  box 

Hamper 

Pickaxes 

Percolator 

Cleavers 

Cheese  cutter. . . 

Funnels 

Canvas  bag 

Wooden  lockers 
Sundry  utensils. 
Pair  of  scales... 

Grater 

Coffee  sieve..... 

Total 


10 

10 

180 

140 

la 

L» 
L70 
170 
3310 
10 
12.0 
1.25 


36145 


FOBTIFICATIOXS. 

Id  general  terms,  all  forts  occapying  elevated  positions  are  garri- 
soned by  the  Army,  while  the  coast  batteries,  inclnding  those  covering 
submarine  mines  and  other  obstractions,  are  manned  by  the  Navy.  A 
marked  exception  to  this  mle  occurs  at  Maddalena  and  Taranto,  where 
all  the  fortifications  are  in  the  hands  of  the  Navy. 


pa- 
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At  Taranto  the  defenses  are  merely  begnn,  but  at  the  Maddalena 
tiiey  are  very  complete ;  and  whether  batteries  covering  torpedo  lines, 
earthworks  on  headlands,  masked  redoubts,  stations  for  controlling  in- 
direct fire,  pits  for  disappearing  guns,  or  the  extensive  forts  on  the 
peaks — all  are  built,  manned,  armed,  and  controlled  by  the  naval  forces, 
and  are  subject  only  to  the  authority  of  the  Bear- Admiral  commanding 
the  Dockyard  and  Station. 

For  the  design  and  construction  of  fortifications  belonging  to  the  Navy 
a  general  officer  of  Army  Engineers  is  detailed  as  Chief  of  the  Office 
of  Military  Engineering  in  the  Ministry  of  the  Marine,  and  is  regarded 
as  temporarily  detached  from  the  Army.  He  is  intrusted  with  the 
design  of  all  the  forts,  dry  docks,  improvements  in  dockyards,  build-  - 
lugs,  etc,,  and  in  the  execution  of  such  desigiis  is  aided  by  other  engi- 
neer officers,  who  are  placed  temporarily  under  the  orders  of  the 
Ministry  of  Marine.  At  the  Maddalena  the  works  were  of  such  impor- 
tance tliat  a  board  of  six  officers  and  four  employes  were  so  detailed 
from  the  Corps  of  Engineers, 

CIEXEBAL  STAFF. 

The  General  Staff,  whose  Chief  is  the  {^resident  of  the  Superior  Council 
of  the  Ministry  of  Marine,  forms  a  separate  bureau  without  administra- 
tive functions. 

It  is  charged  with  the  study  of  all  that  relates  to  the  organization  of 
the  naval  forces,  the  plans  of  campaign,  the  defense  of  the  coast,  and 
questions  of  naval  tactics  and  strategy. 

CONSULTING  OFFICEBS  IK  FOBTS. 

An  additional  province  has  been  assigned  to  naval  officers,  as  the  re- 
sult of  the  annual  manceuvres  in  which  the  fleet  simulated  an  attacking 
force  against  the  works  and  personnel  of  the  local  defense.  Kotably  at 
Spezia,  where  the  upper  forts  are  garrisoned  by  troops  of  the  Army,  it 
was  found  that  army  officers*could  rarely  distinguish  between  the  ves- 
sels of  the  attack  and  the  defense ;  au4i,  in  some  instances,  could  detect 
no  difference  between  a  merchant  vessel  and  a  cruiser  or  armored  ship. 
It  became  necessary,  therefore,  to  station  naval  officers  in  the  forts  as 
experts  to  point  out  the  several  classes  of  vessels*  and  to'  distinguish 
between  friend  and  foe.  They  are  also  most  useful  in  signaling  to  the 
defensive  fleet  in  emergency  and  when  combined  operations  are  rendered 
necessary  through  an  unforeseen  contingency. 

PBOTISIOX  ANO  COAL  DEPOTS. 

As  food  and  coal  supplies  are  most  important  elements  in  an  effective 
defense  of  the  coast,  depots  have  been  established  in  the  more  impor- 
tant ports. 
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Provisions  for  an  emergency  are  stored  as  follows : 

Bations. 

Spezia 200,000 

Naples 125,000 

Messina t)0,000 


lUtlOBft. 

Taranto 30,000 

Venice 30,000 

Maddalena 25,000 


Goal,  in  varying  quantities  depending  upon  the  importance,  strategic 
value,  and  defenses,  is  kept  at  the  following  ports : 

spezia.  Cagliari.  Livorno. 


Porto  Torres. 

Maddalena. 

Porto  Ferrai< 

Ctvita  Vecchia. 

Naples. 

Castellamare. 

Palermo. 

Gaeta. 

Augnsta. 

Taranto. 

Messina. 

Brindisi. 

Aucona. 

Alberoni. 

Venice. 

8EMAPH0BE  SEBTICB. 

The  semaphore  system,  which  is  intimately  connected  with  torpedo- 
boat  defense,  was  transferred  from  the  Ministry  of  Pnblic  Works  to 
that  of  the  Marine,  in  July  1887.  Its  personnel  is  now  organized  apon 
a  naval  basis. 

The  connections  overland  or  by  cable,  between  the  semaphore  sta- 
tions and  the  telegraph  lines  of  the  kingdom,  were  not  included  in  this 
transfer;  they  are  still  repaired  and  maintained  by  the  general  tele- 
graph service,  which  is  owned  and  controlled  by  Government. 

There  are  45  semaphore  stations,  as  shown  by  the  following  list; 
those  marked  M  are  meteorological  stations  also. 


No. 


1 

2 
3 
4 


5 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 


Name, 


Albeioni,  Venice 

Asinara,  Sardinia 

Bari 

Brlndisi 

Caoipo  dello  Serre,  Ellw,  M 

GapeCarbonara 

Capo  d'Armi 

Cape  Ferro 

Cape  Mele 

Capo  tjpartivento,  Calabria,  M  . . 
Cape  Spaitivonto,  Sardinia.  M.. 

CapeTeata 

Cappucini  d*Ancona 

Island  of  Capri 

Coseo  Spadaro,  Gape  Paaaaro,  M, 

Favignana  lalaud,  M 

Forlo  d'lachia 

Forte  Spnria,  Measina 

Gnardla  Vecobifl,  Maddalena,  M 

Maasa  Labrenae , 

Monte  Argentaro 

MoDte  Conero,  M 

Monte  Pellegrino,  Palermo,  M  . . 


Hei|;bt 

above 

sea. 


24.27 
160 

38 

27.30 
600 

42 
117 

46 
220 

40.80 
207.69 

56 

99.60 
273.40 

51.40 
844.60 
227 

97.80 
152 
242 
106 
548 
606 


No. 


24 
25 
26 
27 
28 
29 
30 
31 
32 
3S 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


Kame. 


I  Haigkt 
aboTe 


Monte  Saraoeno^  Gk>rgona 

Pala6oU,M 

Falnuuia  Island,  M 

Piofibino,  M 

Po  di  Primaro.  M 

Ponsa  Island. 

Portoflno.M 

Prooid^M 

S.  Beni|tno,  Genoa 

Santa  Maria  de  Leuca  . . . 

Taormina «... 

Torre  Chiaruocia 

Torre  Mileto,M 

Tremite 

Ventotene 

CapeViesti 

S.  Teodoro,  Sicily 

Gorgona 

Capraia 

Monte  G  rosso,  Elba 

Capo  d'Anzio 

Cape  Caooia,  Sardinia...., 


Metrtt. 
180  « 

85 
301.  <9 

52.85 

21 

279.7$ 
678.a 
U5 

83 

70.85 
SS6 

18.28 

17.11 

79 
106 

90.39 

27 
255 
410 
347 

20 
185 
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The  following  semaphore  stations  were  building  on  Janaary  1, 1890 : 


No. 


Name. 


46 

47 
48 
40 
50 
51 
62 
53 
64 
56 


Panta  Fj^loone,  Straita  of  Bonifacio 

S.  ikntiooco 

Cape  S.  Elia,  Sardinia 

Cape  Bella  ViaU,  Sardinia 

Cape  Figari,  Sardinia 

Monte  Circello 

Torre  Orlando,  Gaeta 

Cape  Palinuro 

StromboU: 

Salina 


Name. 


Cape  Gallo. 

Pantellaria. 

Licata. 

Belvidere  di  Siracnsa. 

CapeColonna« 

S-Vitodi  Taranto. 

Porto  GorsinL 

IJstica. 

Cape  Noli. 


8T1T  OF  IBKED  TE88ELS  IH  POBT. 

A  recent  Boyal  Decree  prohibits  daring  peace  the  presence  of  more 
than  three  armed  vessels  of  any  foreign  power,  at  one  time,  in  apy  of 
the  military  ports ;  it  also  limits  the  stay  of  such  vessels  to  a  period  of 
8  days.  The  former  provision  is  enforced  rigidly ;  bat  the  latter  is 
waived  apon  application,  if  the  reasons  for  sach  reqaest  are  satisfac- 
tory. 

Another  regalation  prohibits  the  passage  of  the  Straits  of  Bonifacio 
by  w'ar  vessels  under  easy  steam  and  in  proximity  to  the  forts. 

A  Boyal  Decree  of  November,  1887,  regulates  the  anchorage  and  stay 
of  foreign  vessels  daring  war  in  the  military  ports  of  Italy.  The  latter 
are: 


Spezia. 

Leghorn. 

Maddalena. 

Savon  a. 

San  Stefauo(  Argentaro). 

Siraoasa. 

Porto  Ferraio. 

CivttaVecohia. 

Ancona. 

Naples. 

Messina. 

Palermo. 

Genoa. 

Taranto. 

BrindisL 

Porto  Longone. 

Gaeta. 

Venice. 

Angnsta. 

It  is  evident  from  this  list  that  nearly  every  place  of  commercial  im- 
portance on  the  seaboard  is  regarded  as  a  military  port  also.  This 
decree  requires  foreign  war  or  merchant  vessels  to  display  their  national 
colors  on  approaching  any  of  the  coast  defenses;  and  they  are  not 
allowed  to  enter  the  zone  commanded  by  the  batteries  without  permis- 
sioa  of  the  commandant  of  local  defense.  On  noncompliance  with  this 
rale,  the  vessel  shall  be  warned  by  firing  a  blank  cartridge ;  should 
this  prove  insafficient,  it  shall  be  followed  by  a  shot  across  her  bows, 
and,  finally,  by  a  direct  shot,  if  necessary. 

A  ship  on  being  warned  should  stop  and  hoist  its  number,  thus  noti- 
fying the  semaphore  station  of  its  wish  to  enter  the  harbor.  It  is  re- 
quired to  remain  hove  to  until  the  arrival  of  an  official  sent  by  the 
Commandant  to  authorize  its  anchorage  and  pilot  it  to  its  berth. 
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Shoald  permisBion  to  enter  be  refosed  the  semaphore  station  signiih 

iit 

i  .    ^^TSo\ "  and  if  the  vessel  refuses  or  fails  to  draw  off  she  is  warned  as 

I  already  described. 

I  The  Commandant  may  allow  vessels  to  moor  or  anchor  within  range 

I  of  the  fortifications,  but  under  no  circamstances  are  vessels  of  any  de- 

scription allowed  to  pass  within  the  lines  of  submarine  obstmctions. 

Daring  war  all  private  vessels  and  boats  of  neutral  war  ships  are 
forbidden  to  move  about  the  harbors  or  roadsteads  3  commanication 
with  the  shore  can  be  made  only  daring  the  day  and  in  accordance 
with  rales  Issued  by  the  local  commandant.  All  vessels  are  forbidden 
to  anchor  at  night  in  defended  ports  or  to  approach  even  within  range 
of  them.  They  are  required  to  draw  off  at  once  on  the  discharge  of  the 
warning  gun.  Such  rules  do  not  apply,  of  course,  to  vessels  used  by 
the  local  authorities,  nor  to  Italian  war  ships  or  to  those  of  an  ally. 

PILOTAGE  DUBING  PEACE  AND  WAB  IN  MIUTABT  POSTS. 

During  exercises  in  lining  out  mines  or  other  submarine  obstmc- 
tions  in  time  of  peace  the  commandant  of  local  defense  is  required  to 
establish  a  temporary  service  of  military  pilotage.  The  personnel  be- 
longs to  the  local  defense.  This  pilotage  is  independent  of  that  exer- 
cised by  the  usual  local  pilots.  Kotice  is  given  by  the  Commander-in- 
Chief  of  the  Department  of  the  beginning  and  end  of  such  pilotage.  The 
services  of  the  military  pilot  are  gratuitous,  and  his  duty  is  simply 
to  indicate  the  course  necessary  for  avoiding  the  obstructions  already 

laid  out. 
These  pilots  are  furnished  with  certificates  showing  that  they  are 

employed  only  on  the  service  of  harbor  defense. 

During  war  the  local  pilot  service  is  suspended,  and  all  pilotage  is 
controlled  by  the  commandant  of  local  defense.  The  corps  of  military 
pilots  may  be  recruited  from  those  engaged  in  the  local  service,  pro- 
vided they  belong  to  the  Naval  Reserve  or  are  enrolled  in  the  military 
or  naval  service.  Two  lists  of  pilots  are  prepared  annually,  one  of  those 
actually  in  service  and  belonging  to  the  local  defense;  the  other  of 
those  belonging  to  the  local  pilot  service.  Those  of  the  latter  being 
liable  to  military  service  are  classed  as  volunteers  for  pilot  duty  in  time 
of  war,  and  have  the  grade  at  least  of  a  third-class  boatswain.  They 
wear  the  uniform  of  this  grade,  and  have  the  title  of  sworn  pilots. 

Pilotage  during  war  is  gratuitous  for  national  or  friendly  vessels,  or 
even  for  those  of  an  enemy's  flag  if  provided  with  a  safe  conduct. 

bworn  pilots  are  bound  by  an  oath  of  loyalty ;  they  are  required  to 
observe  the  utmost  secrecy  concerning  the  defenses,  and  are  especially 
forbidden  to  indicate  to  the  captain  or  crew  of  the  piloted  vessel  the 
position  of  submarine  mines  or  other  obstructions. 
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AUSTRIA. 

The  defense  of  Austria  by  land  and  sea  is  under  the  direction  of  the 
Boyal  War  Ministry,  whose  functions  include  the  administration  of  the 
Navy.  This  system  is  attended  by  inconveniences,  but  it  insures  unity 
of  conception  and  cooperation  in  the  execution  of  campaigns,  which  is 
a  factor  of  the  highest  importance. 

In  general  terms  the  coast  fortifications  are  under  the  orders  of  the 
Oommander  of  the  Army  Oorps  stationed  in  the  coast  zone.  The  most 
notable  exception  is  the  fortress  at  Pola,  which  is  the  only  naval  arsenal 
of  the  Empire.  Its  command  is  intrusted  to  the  Vice- Admiral  Com- 
mander-in  Chief  of  the  Station  at  Pola,  who,  as  such,  however,  is  under 
the  orders  of  the  Commander  of  the  Army  Corps.  The  Kavy  furnishes 
part  of  the  garrison  of  the  batteries  and  forts  of  Pola,  and  is  charged 
entirely  with  its  mobile  and  submarine  defenses. 

At  those  points  of  the  coast  possessing  military  importance,  but  at 
which  maritime  interests  prevail,  a  naval  officer  is  assigned  as  com- 
mandant of  the  fortress ;  and  a  naval  officer  is  attached,  for  purposes 
of  consultation  and  advice  on  naval  matters,  to  the  staff  at  all  coast 
fortifications  garrisoned  solely  by  troops  of  the  Army. 

At  sea  the  first  line  of  defense  is  maintained  by  the  fleet  acting  on 
the  offensive,  or  the  purely  defensive,  as  circumstances  may  require. 
The  second  line  belongs  to  the  coast  defense  vessels,  which  mauceuvre 
only  on  the  defensive. 

The  Navy  is  also  charged  with  the  transportation,  embarkation,  and 
landing  of  troops,  with  the  control  of  all  mobile  and  submarine  defenses, 
and  with  the  organization  and  maintenance  of  all  means  of  communica- 
tion between  the  sea  and  the  land. 

Intelligent  cooperation  between  the  Army  and  the  Navy  is  further. 
more  assured  by  the  course  of  instruction  for  army  officers  attending 
the  War  Academy  at  Vienna  preparatory  to  service  with  the  General 
Staff.  This  course  includes  a  series  of  lectures  on  naval  topics  by  an 
officer  of  the  Navy.  Practical  opportunities  of  realizing  the  benefit  of 
this  instruction  is  afforded  by  embarking  the  whole  class  on  board  the 
vessels  of  the  Evolutionary  Squadron  in  the  Adriatic.  Through  such 
service  they  gain  an  idea  of  naval  tactics,  take  part  in  landing  opera- 
tions, in  laying  out  booms  and  submarine  mines,  and  acquire  an  intelli- 
gent knowledge  of  the  capabilities  of  battle  ships,  cruisers,  and  torpedo 
boats  composing  a  friendly  or  hostile  fleet.  The  officers  admitted  to 
the  War  Academy  are  taken  from  the  line  of  the  Army  after  a  rigid  ex- 
amination in  their  regiments  and  before  the  Academic  Board  of  the  War 
School  itself.  The  course  covers  a  period  of  2  years,  and  on  graduation, 
unless  immediately  appointed  to  the  General  Staff,  the  members  of  the 
class  return  to  service  in  their  regiments  with  the  certainty  of  assign- 
ment  to  fill  the  first  vacancies  in  the  Staff.  The  lectures  on  naval  mat- 
ters  cover  the  following  subjects : 
1638— No. 
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(t)  Warships  in  general;  different  types,  qaalities,  and  objects; 
coustmction  of  ships  and  engines. 

(3)  Offensive  and  defensive  powers  of  a  vessel ;  the  ram,  armamentB, 
torpedoes,  submarine  mines,  nets,  booms,  search-lights,  etc.,  wiUi 
remarks  on  double-action  pumps,  stoppage  of  leaks,  and  seacoast  de- 
fenses. 

(3)  Naval  personnel :  Sailors,  artillerymen,  torpedomen,  helmsmen, 
divers,  etc. ;  also  landing  expeditions. 

(4)  Kaval  tactics:  Tactical  orders  and  formations,  principal  evola* 
tions,  etc. 

(5)  Naval  warfare  in  general :  Ooast  attack  and  defense ;  river  expe- 
ditious ;  combined  operations  by  land  and  sea ;  embarkations  and  land- 
ing under  fire  and  otherwise;  blockades  and  blockade  running. 

Each  officer  of  the  Navy  is  provided  with  his  warordersj  the  contentB 
of  which  are  known  only  to  the  Ministry  and  himself.  On  the  declara- 
tion of  war,  these  orders  are  presented  at  once  to  his  immediate  supe- 
rior, whose  duty  is  to  direct  him  to  proceed  promptly  in  obedience  to 
them. 

The  coast  is  divided  into  four  zones  of  about  460  kilometres,  to  each 
of  which  is  assigned  a  flotilla,  composed  of  depot  ships,  torpedo  rams, 
and  torpedo  boats.  The  fine  natural  ^harbors  of  Gattaro  and  Sebenico 
are  in  a  condition  to  serve  as  points  of  support  to  the  defensive  flotillas. 

In  addition  to  a  portion  of  the  regular  corps,  the  following  forces  can 
be  utilized  for  military  and  technical  service  on  land : 

(1)  A  category  of  sedentary  naval  officers,  who  form  a  separate  branch 
and  are  recruited  from  officers  no  longer  suitable  in  all  respects  for  aea 
service.  They  are  assigned  to  duty  as  commandants  of  naval  fortresses, 
in  connection  with  naval  barracks,  the  Naval  Academy,  and  the  tech- 
nical establishments,  and  as  commanders  of  districts  for  the  naval  levy. 

(2)  The  corps  of  Ordnance  Engineers,  which  is  charged  with  the  manu- 
facture, proving,  and  maintenance  on  land  of  the  naval  artillery  mate- 
rial, and  which  is  recruited  partly  from  the  abolished  corps  of  Marine 
Artillery  and  partly  from  naval  officers  and  employes  who  possess 
special  aptitude  for  this  service. 

The  system  of  raising  men  for  active  service  and  for  the  Beserves  is 
identical  for  the  Navy  and  the  Army.  The  empire  is  divided  into  miU- 
tary  districts.  The  coast  districts  furnish  the  levy  for  the  Navy,  and 
are  governed  by  naval  officers  of  the  sedentary  category.  These  dis- 
tricts are  under  tiie  orders  of  the  army  provincial  commander  in  all 
matters  that  relate  to  the  levying  of  the  men,  but  are  under  the  Admi- 
ralty for  administrative  and  disciplinary  purposes. 

The  captaincies  of  the  ports,  the  light-house  and  semaphore  services, 
and  the  mercantile  marine  are  under  the  orders  of  the  local  naval  gov- 
ernor; a  large  part  of  the  personnel  is  recruited  from  men  who  have 
belonged  to  the  Navy  or  to  the  merchant  service;  the  same  is  true  for 
the  Naval  Custom  Service,  which  also  utilizes  several  small  steam  vessels 
employed  in  watching  the  islands  and  the  coasts. 
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Doriiag  war  the  naval  officers  serving  on  the  staff  at  forts  occupied 
by  the  Army  point* oat  the  different  classes  of  ships  in  sight,  and  thus 
prevent  the  batteries  f]X)m  firing  upon  their  own  vessels  or  npon  Mendly 
merchantmen. 

Additional  fortifications  are  now  building,  and  in  contemplation, 
which  shall  be  armed  with  naval  guns  and  manned  exclusively  by  naval 
forces. 

ENGLAND. 

The  coast  of  England  is  divided  into  nine  districts,  each  commanded 
by  a  captain  in  the  Boyal  Navy,  who  commands  also  the  I'eserve  ship 
assigned  tp  the  district  as  the  central  vessel  of  the  mobile  defense. 
The  commanders  of  districts  are  subordinate  to  the  General  Superin- 
tendent of  the  Naval  Beserves,  who  is  an  Admiral,  with  headquarters 
in  London. 

The  districts  are  separated  into  divisions,  each  under  a  commander 
or  lieutenant,  temporarily  or  permanently  attached  to  the  Ooast  Guard. 
Each  division  is  subdivided  into  stations,  commanded  by  a  subaltern 
officer  of  the  Coast  Guard  borne  on  the  Navy  List,  and  each  station  is 
divided  into  guards  under  a  petty  officer  of  the  Coast  Guard. 

The  Coast  Guard  is  a  permanent  body,  recruited  voluntarily  from 
those  who  have  served  in  the  Navy.  It  maintains  an  active  lookout 
along  the  coast  for  naval,  revenue,  and  life-saving  purposes  and  serves 
as  a  nucleus  in  assembling  the  defense  during  war.  It  is  regularly  ex- 
ercised at  gun  drill  and  in  handling  boats.  At  each  of  the  principal 
stations  a  battery  and  a  drill  shed  are  maintained  for  this  purpose. 

Besides  the  central  reserve  ship,  several  small  coast-guard  vessels 
are  assigned  to  each  district  and  cruise  along  the  coast  in  constant 
communication  with  the  shore  stations.  They  are  manned  by  coast 
guardsmen,  who  receive  annual  drill  at  great  guns  and  small  arms  on 
board  the  central  ship. 

In  time  of  war,  the  Ooast  Guard  is  reenforced  by : 

(1)  Corps  of  Naval  Volunteer  Artillery :  Enrolled  during  peace  and 
drilled  periodically.  It  is  divided  into  brigades  and  batteries,  com- 
manded by  lieutenants  and  sublieutenants  of  the  fieet. 

(2)  Corps  of  Coast  Volunteers:  A  reserve  recruited  from  the  sailors 
in  the  coasting  trade. 

The  fortifications  are  under  the  control  of  the  Army.  At  the  naval 
ports  they  may  be  manned  partly  by  naval  forces ;  and  for  this  reason 
the  members  of  the  Marine  Artillery  and  the  Marine  Infantry  exceed 
those  required  for  the  fleet  alone. 

The  submarine-mine  defense  is  under  the  charge  of  the  Boyal  Engi- 
neers; but  the  torpedo  boats  are  under  naval  control,  as  is  the  mobile 
defense  in  general.  Becently  the  need  of  submarine  defense  for  the 
large  commercial  ports  and  the  mouths  of  navigable  rivers  has  been 
recognized  and  steps  for  securing  it  have  been  taken.  For  handling 
this  material  a  force  of  torpedo  volunteers  is  organizing. 
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From  time  to  time  proposals  for  amalgamating  the  Marine  Artillery 
'with  the  Garrison  Artillery  have  been  ander  consideif^tion,  forming  firom 
these  two  bodies  of  men  a  special  corps  of  Royal  Artillery  for  coast  de- 
fense not  only  at  home  bat  abroad.  Somewhat  in  this  spirit  the  Ad- 
miralty is  forming  the  nucleas  of  garrisons  of  fortified  coaling  stations, 
in  the  varioas  parts  of  the  world,  of  marines ;  and  a  detachment  of 
fhem  have  recently  been  pat  through  a  course  of  sabmariue  mining, 
with  a  view  to  being  drafted  to  Yancouver  Island,  to  aid  in  its  defense, 
in  case  of  attack. 

The.  entire  Army  quartered  in  England  is  stationed  with  a  view  of 
rapid  concentration  on  the  coast 

TABLE  OF  SANK  AND  COMMAND. 

All  officers  of  the  Kavy  employed  in  the  Goast  Guard  rank  according 
to  the  dates  of  their  commissions  or  warrants. 


Corretponding  Naval  Bank. 
With,  bat  after  lieateuants. 


With,  bat  after  sablieoteDaats. 
With,  bat  after  warrant  officers. 
With,  bat  after  midshipman. 
Chief  petty  officers. 
First-class  petty  officers. 
Second-class  petty  officers. 


Coast  Gnard  Bank. 

Chief  officers  of  crnisers,  and  late  of 
craisers  if  serving  on  shore,  as  divi- 
sional or  station  officers. 

Senior  mates  of  craisers. 

Chief  officers  of  stations. 

Second  mates  of  craisers. 

Chief  boatmen  in  charge. 

Chief  boatmen. 

Commissioned  boatmen  and  divisional 
carpenters. 

Boatmen.  Able  seaman. 

All  ratings  of  men  in  coast-gnard  cruisers  are  assimilated  to  the 
Boyal  Navy,  and  they  rank  according  to  their  respective  ratings. 

NATAL  DUTIES. 

* 

The  captains  of  district  ships  are  under  the  immediate  orders  of  the 
Admiral  Superintendent  of  Naval  Eeserves  for  the  special  service  of  the 
Goast  Guard,  for  the  suppression  of  smuggling  and  the  protection  of  the 
revenue;  and  also  for  the  purpose  of  drilling  the  men  of  the  Coast 
Guard,  Eoyal  Naval  Reserves,  and  Seamen  Pensioner  Reserve,  as  well 
as  newly  raised  men  and  boys  for  general  service.  They  are  guided  by 
the  Queen's  regulations,  the  Admiralty  and  Ooast-Guard.  instructions, 
and  circulars  for  the  order  and  discipline  of  the  ships,  and  of  the  gun- 
boat tenders  and  coast- guard  cruisers  placed  under  their  command* 

The  district  ships  are  manned  with  reduced  crews  and  are  kept  in  au 
efficient  state  in  every  respect;  so  that  in  event  of  emergency  their 
crews  may  be  supplemented  by  officers  and  fleet  men  from  the  Coast 
Guard,  and  be  able  to  assemble  with  the  fleet,  ready  for  active  service. 

Each  district  captain  is  required  to  consider  and  place  on  record  the 
most  expeditious  manner  of  provisioning  the  ship,  coaling,  and  procar- 
ing  the  necessary  stores,  to  obviate  delay  in  preparing  the  ship  to  keep 
the  sea  when  necessary.  He  is  also  held  responsible  that  the  officers 
and  fleet  men  serving  under  his  orders  are  kept  efficient  as  regards 
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their  drill,  and  that  the  order  and  discipline  of  the  service  be  main- 
tained as  well  in  the  Coast  Guard  on  shore  as  the  ship  and  tenders  ander 
his  command. 

He  must  inspect  his  district  once  a  year,  usin^  the  gunboats  and 
cruisers  as  much  as  possible  on  this  duty ;  the  drill  ships  and  batteries 
within  his  district  and  the  gunboats  and  cruisers  are  inspected  annu- 
ally. 

The  district  ships  make  an  annual  cruise  for  the  purpose  of  exercising 
the  crews  in  heavy  gun  drill  and  torpedo  practice  at  sea. 

During  the  winter  months,  from  1st  October  to  31st  March,  the  ex- 
ercises are  considered  as  being  principally  for  the  purpose  of  keeping 
the  various  machines  and  gear  in  proper  order,  although  at  the  same 
time  they  afford  opportunities  for  a  limited  amount  of  instruction. 

Torpedo  nets  are  rigged  twice  every  month ;  the  quarterly  exercises 
consist  of  two  runs  with  Whitehead  torpedo  from  the  ship  in  harbor, 
and  of  one  run  with  the  same  torpedo  from  each  set  of  boat's  gear  sup- 
plied ;  one  charge  is  exploded,  semiannually,  from  each  boat  fitted  with 
spar  torpedo. 

During  the  summer  months,  from  1st  April  to  30th  September,  every 
opportunity  is  taken  to  carry  out  torpedo  exercise  and  instruction, 
more  particularly  when  the  fleet  men  of  the  Coast  Guard  and  the  Boyal 
^aval  Keserves  are  on  board,  and  still  more  during  the  summer  cruise 
of  the  reserve  squadron. 

The  district  ships  go  to  sea  quarterly  for  the  purpose  of  exercising 
their  crews  at  night  quarters  and  to  expend  the  allowance  of  ammuni- 
tion, firing  at  a  target,  etc.  The  boats  of  such  ships  are  manned  and 
armed  at  least  twice  in  each  quarter. 

The  upper  decks  of  district  ships  are  covered  during  winter  to  pro- 
tect the  crews  during  drill. 

The  crews  of  gunboats  and  cruisers,  when  in  the  presence  of  the  dis- 
trict ship,  are  called  on  board  the  latter  occasionally  for  drill. 

Divisional  officers  are  responsible  for  the  punctual  execution  of  all 
orders  and  the  performance  of  all  duties  in  the  divisions  under  their 
command.  They  reside  at  such  places  as  may  be  ordered,  and  can 
not  change  their  residence  without  permission.  They  are  required  to 
make  themselves  thoroughly  acquainted  with  the  approaches  by  sea  to 
the  line  of  coast  within  the  limits  of  their  divisions.  When  inspecting 
the  stations  in  the  summer,  they  take  advantage  of  all  opportunities  to 
embark  in  the  station  boats  for  this  purpose.  They  must  inform  them- 
selves of  the  depths  of  water,  rise,  fall,  and  directions  of  tides,  of  the 
facilities  for  landing  or  embarking  under  all  circumstances  of  wind  and 
weather ;  of  the  ports,  creeks,  bays,  inlets,  and  estuaries  within  their 
divisions;  of  the  distances  from  telegraph  stations,  and  of  any  other 
local  information  that  may  be  useful  in  time  of  war.  They  are  also  re- 
quired to  see  that  the  officers  and  men  under  their  orders  have  a  com- 
petent knowledge  in  this  respect,  so  far  as  relates  to  the  vicinity  of  the 
stations  to  which  they  are  attached. 
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Tbey  also  note  at  what  particular  stations  it  will  be  necessary  to  keep 
lookout  mea,  and  how  many  in  each  ease  for  reporting  passing  vessels 
and  for  coast  defense,  when  the  Ooast  Guard  are  called  out  in  time  of 
war.   This  information  is  reported  to  the  district  captain  on  inspeetioos. 

They  must  visit  the  batteries  in  their  divisions  once  a  month  and  give 
a  close  supervision  to  the  drills  of  the  Naval  Reserves,  and  must  see  that 
target  practice  is  carried  out  by  the  latter  under  an  officer. 

Station  officers  must  execute  carefully  and  punctually  all  orders  tiiey 
may  receive  from  their  division  officer  and  must  see  that  the  crew  per- 
form the  duties  assigned  to  them ;  report  arrivals  and  sailings  of  ves- 
sels of  war  to  the  Admiralty,  and  the  movements  of  district  ships,  gun- 
boats, or  cruisers  to  the  Admiral  Superintendent ;  he  must  also  report 
promptly  casualties  to  any  of  Her  Majesty's  ships,  and  any  occurrence 
of  great  importance,  although  not  connected  with  the  service,  which 
may  take  place  on  the  coast. 

Officers  and  men  of  the  Coast  Guard  are  maintained  as  the  first  reserve 
for  the  Navy  in  case  of  need ;  they  are  to  be  kept  in  readiness  for  em- 
barkation. For  the  latter  purpose  they  are  formed  in  two  sections,  so 
that,  when  embarking  for  the  annual  cruise  or  drill,  or  being  called 
out  for  active  service,  a  section  or  a  district  may  be  drafted  without 
denuding  any  particular  division  or  station  of  its  entire  force.  Half  of 
the  force  embarks  annually  for  a  cruise  at  sea,  and  the  other  half  for 
ten  or  more  days  of  gun  drill,  the  object  being  to  keep  the  coastguards- 
men  and  the  crews  of  district  ships  thoroughly  efficient  in  their  drills. 

SPAIN. 

■ 

The  coast  of  Spain  is  divided  into  departments  called  captaincies- 
general,  under  the  orders  of  naval  officers  styled  Oaptains-G^neral,  who 
command  the  effective  naval  force  of  all  the  coast  in  the  department, 
including  the  coast  guard,  the  fisheries  and  customs,  and  the  recruiting 
for  the  !N"avy. 

The  departments  are  divided  into  maritime  captaincies,  and  these 
again  into  districts ;  these  subdivisions  are  commanded  by  naval  offi- 
cers, who,  within  their  respective  zones,  are  captains  of  the  local  ports, 
directors  of  naval  recruiting,  commanders  of  the  local  naval  forces,  and 
heads  of  the  semaphore,  light-house,  beacon,  and  t^ustoms  services. 
These  officers  belong  to  the  active  list,  to  the  reserve,  or  to  the  retired 
list,  according  to  the  military  importance  of  the  zone.  Subalterns  are 
drawn  from  the  noncommissioned  officers  of  the  navy  or  from  pilots. 
These,  for  judicial  and  administrative  purposes,  are  aided  by  employ^ 
of  the  corps  of  marine  auditors,  which  has  a  variety  of  duties  intrusted 
to  it. 

For  the  shore  duties  connected  with  local  coast  defense,  the  following 
personnel  can  be  utilized : 

(1)  Eeserve  corps :  This  corps  consists  of  naval  officers  who  have 
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been  retired  on  acconnt  of  age  or  physical  disability.  To  it  are 
attached  warrant  officers  alid  pilots  who,  in  consideration  of  their  serv- 
ices, may  be  promoted  as  high  as  the  rank  of  lieutenant. 

(2)  Corps  of  Marine  Artillery,  employed  partly  on  board  ship  and 
partly  on  land.. 

(3)  Corps  of  Marine  Infantry^  recently  organized. 

(4)  Naval  Reserve :  The  Naval  Reserve  is  organized  in  battalions,  and 
is  formed  irom  the  second  category  of  the  naval  levy ;  it  is  called  oat 
every  2  years  for  6  weeks'  drill. 

(5)  District  Naval  Militia,  comx>osed  of  those  who  have  already  com- 
plied with  their  obligations  in  the  levy. 

(6)  Corps  of  Marine  Volunteers,  recruited  from  men  living  on  the 
coast,  and  intended  not  only  to  supply  the  ordinary  and  extraordinary 
naval  armaments,  but  also  to  aid  in  the  defense  of  the  ports. 

Hie  Volunteers,  the  Reserve,  and  the  District  Militia  are  under  the 
orders  of  the  commanders  of  maritime  captaincies  and  districts,  who 
are  also  charged  with  their  organization  and  instruction. 

The  Semaphore  Service  has  always  been  under  the  direction  of  the 
Navy;  it  was  reorganized,  in  1872,  on  the  French  model.  Its  employes 
are  recruited  from  the  Naval  Reserve  and  are  under  the  commanders  of 
the  district  within  whose  limits  they  happen  to  be.  The  telegraphic 
service  and  the  construction  of  the  stations  are«  however,  controlled 
by  the  Department  of  Public  Works,  subject  to  the  wishes  of  the  Ad- 
miralty. 

The  customs,  fishery,  and  pilot  services  are  also  intrusted  to  the 
Navy, which  maintains  for  the  purpose  a  coast-guard  flotilla,  distributed 
along  the  coast,  and  under  the  orders  of  the. local  maritime  commander. 
The  flotilla  consists  of  steam  vessels,  sailing  vessels,  and  row  boats, 
manned  by  sailors,  apprentices,  and  pilots  of  the  Navy,  belonging  either 
to  the  reserve  or  to  the  retired  lists. 

The  submarine  defense  is  assigned  to  6  companies  of  torpedomen — 
four  for  the  Peninsula  and  two  for  the  Colonies. 

The  former  are  stationed  at  Cadiz,  Ferrol,  Cartagena,  and  Port  Ma- 
hone.  There  is  a  torpedo  school  for  officers  at  Cartagena,  the  course 
covering  9  months. 

To  the  district  of  Cadiz  are  assigned  3  torpedo  boats,  the  person- 
nel consisting  of  1  lieutenant,  1  engineer,  and  28  men;  to  that  of 
Ferrol,  5  torpedo  boats  in  reserve,  the  personnel  being  2  lieutenants,  2 
engineers,  and  28  men;  to  that  of  Cartagena,  3  torpedo  boats,  with  1 
lieutenant,!  engineer,  and  28  men;  and  to  that  of  Mahone, 2  torpedo 
boats,  nnder  a  personnel  of  1  lieutenant,  1  engineer,  1  paymaster,  1 
surgeon,  and  46  men. 

NATAL  DISTBICTS. 

The  three  districts,  at  present,  are  those  of  Ferrol,  Cadiz,  and  Car- 
tagena. Gfhe  first  extends  from  the  mouth  of  the  Bidassoa  to  that  of 
the  MinhO;  the  second  from  the  mouth  of  the  Ouadiana  to  Cape  de  Gata, 
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aod  the  third  from  Gape  de  Gata  to  the  French  frontier,  and  inclades 
the  Balearic  Islands.  In  addition  to  these  there  are  two  colonial  natal 
stations,  viz,  Havana  and  the  PhilippineS|  with  a  minor  oommand  at 
Puerto  Bico. 

MABUri:  HYFAKTTBT. 

Although  this  corps  may  be  assigned  to  duty  on  board  ship,  its  special 
function  is  to  garrison  the  three  districts  of  Cadiz,  Ferrol,  and  Oar- 
tagena. 

Its  effective  strength  is  400  officers  and  abont  7,000  men.  It  is  oom- 
manded  by  a  Field-Marshal,  each  district  being  under  a  Brigadier-Gen- 
eral. A  Oolonel  commands  two  terciosy  each  of  which  comprises  7  offi- 
cers and  5  noncommissioned  officers  at  headquarters,  and  of  630  offi- 
cers and  men  on  garrison  service. 

A  detachment  of  130  officers  and  men  is  stationed  at  Madrid  for  daty 
at  the  Ministry  of  Marine. 

RUSSIA. 

The  Russian  coast  is  divided  into  maritime  districts,  in  each  of  which 
an  Admiralty  official  resides,  who  may  be,  also,  the  military  governor  of 
the  district. 

For  purposes  of  defense  the  coast  is  divided  into  zones,  commaoded 
by  the  senior  fortress  commander  or  by  an  officer  appointed  by  the  Czar. 
In  practice,  the  command  of  coast  fortresses  and  their  adjacent  zones  is 
intrusted  to  naval  officers,  except  at  points  where  the  defense  by  land 
is  of  preponderating  importance. 

The  following  naval  personnel  is  utilized  for  coast  guard  in  peace  and 
defense  in  war : 

(1)  Dockyard  officials,  consisting  of  ex-naval  officers,  commissioned 
or  warrant,  and  of  retired  officers  capable  of  discharging  such  duties. 

(2)  Ship's  crews:  Three  divisions  of  sailors  are  assigned  permanently 
to  the  coast  defense  and  for  service  in  the  light-houses  and  semaphores. 

(3)  Naval  Customs  Flotilla  of  the  Baltic:  This  is  under  the  command 
of  an  Admiralty  official,  and,  besides  preventing  the  landing  of  contra- 
band goods,  looks  after  the  light-house  and  semaphore  service  and  as- 
sists vessels  in  distress.  During  peace,  this  flotilla  is  at  the  disposal  of 
the  Minister  of  Finance,  but  during  war  it  is  supplied  with  torpedoes 
and  becomes  part  of  the  torpedo  fleet.  The  personnel  is  attached  to  it 
by  turns  for  two  or  three  years. 

A  flotilla,  commanded  by  a  naval  officer,  and  manned  partly  by  sail- 
ors of  the  I^avy,  is  engaged  in  passenger  traffic  between  theGaacafifan 
ports  of  the  Black  Sea  and  the  port  of  Batoum. 

(4)  Torpedo  miners,  for  submarine  defense,  drawn  partly  from  Army 
Engineers  and  partly  from  the  Kavy. 

(5)  Custom-house  officers :  This  corps  is  recruited  from  soldiers  who 
have  completed  one  year's  service ;  they  complete,  the  period  of  enlist- 
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ment  in  this  corps.  In  peace  it  is  under  the  Minister  of  Finance ;  bat 
in  war  it  is  under  the  control  of  the  military  authorities^  who  are 
charged  also  with  its  maintenance. 

(6)  Goast-Guard  corps^  organized  at  certain  points  of  the  coast  for  cus- 
toms and  guard  service.  It  is  under  the  orders  of  the  chief  of  the 
customs,  who  is  invested  with  military  rank. 

The  light-house,  semaphore,  life-saving,  and  hydrographic  signal  serv- 
ices are  controlled  by  the  Navy  and  manned  by  its  forces. 

The  mobile  defense  is  also  under  the  Navy. 

ITAYAL  POSTS. 

The  naval  ports  of  the  empire,  are  divided  into  two  classes.  Of  the 
first  class  are  Gronstadt,  St.  Petersburg,  Nikolaiev,  Ylavdivostok,  and 
Sebastopol. 

Of  the  second  class  are  Bevel,  Sveaborg,  Archangel,  Batoum,  Baku, 
Nikolaievsk  on  the  Amur. 

The  administration  of  the  first-class  ports  is  in  the  hands  of  the  Gom- 
mander-in-Ghief  of  the  port  at  Gronstadt,  of  the  Gommander-in-Ohief  of 
the  fleet  and  ports  of  the  Black  and  Gaspian  Seas  at  Nikolaiev,  and  of 
the  Gommander-in-Ghief  at  Vladivostok.  The  port  of  St.  Petersburg 
is  under  special  regulations.  Sec6nd*class  ports  have  commanders  of 
their  own,  subject  to  the  above  commanders-in-chief. 

The  commanders-in-chief  of  first-class  ports  are  appointed  by  the 
Czar  and  are  directly  under  the  Ministry  of  Marine.  The  authori- 
ties at  second-class  ports  are  of  lower  rank. 

SUBXAIUKE  DEFENSE. 

The  headquarters  of  this  service  are  at  St.  Petersburg  and  Odessa. 
The  principal  stations  are  Gronstadt,  Sveaborg,  Odessa,  and  Sebasto- 
pol. There  are  4  companies  of  torpedo  miners,  each  consisting  of  8 
officers  and  212  men. 

During  peace  the  companies  are  divided  into  detachments,  which  are 
distributed  to  the  more  important  ports  and  are  required  to  learn  all 
the  features  of  the  coast  in  their  respective  jurisdictions.  During  winter 
the  men  receive  instructions  in  electricity  and  submarine  mining,  and 
in  summer  they  engage  in  practical  exercises. 

Large  depots  for  submarine  mines  have  been  erected  at  Gronstadt 
and  Odessa,  and  smaUer  ones  at  the  other  ports. 

NORWAY. 

In  Norway  the  entire  coast  defense,  even  to  the  fortifications,  is  in- 
trusted to  the  Navy,  which,  in  case  of  need,  is  assisted  by  the  Army. 

The  coast  is  divided  into  districts,  commanded  by  naval  officers, 
who  are  charged  with  the  enlistment  of  recruits,  their  instruction,  and 
with  the  command  ot  the  coast  guard  militia.  Those  belonging  to  the 
naval  levy  serve  3  years  in  the  regalar  Navy,  4  years  in  the  district 
iiaval  militia,  and  3  years  more  in  the  coast  guard  reserve. 
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The  district  militia  and  the  coast-guard  reserve  are  ander  an  Admiral 
or  the  seaior  uaval  officer  and  are  exercised  periodically. 

A  permanent  torpedo  corps  is  organized  for  submarine  defense. 

There  is  a  permanent  committee  on  sabmarine  weapons  and  another 
on  gannery  and  coast  fortifications. 

The  semaphore,  light-house,  and  pilot  services  are  controlled  by  the 
Navy. 

SWEDEN. 

The  Swedish  coast  is  divided  into  departments,  with  headquarters  at 
the  naval  ports,  which  are  under  the  command  of  Admirals ;  the  latter 
are  charged  with  the  coast  defense  in  their  own  departments. 

£ach  department  is  divided  into  captaincies  or  districts,  governed 
by  officers  of  the  Naval  Reserve,  who  command  the  district  coast-guard 
companies  and  the  boatmen  or  ferrymen  militia. 

The  ports,  the  light-house,  semaphore,  pilot,  and  hydrographic  serv- 
ices, and  the  nautical  schools  are  under  the  control  of  the  naval  author- 
ities. 

For  service  on  shore  the  Navy  disposes  not  only  of  officers  on  the 
active  list  but  of  those  who  belong  to  a  cadre  of  permanent  reserve, 
which  is  equivalent  to  that  of  retired  officers  in  other  navies.  Soch 
officers  are  assigned  as  heads  of  the  captaincies,  commandants  of  coast 
militia,  professors  in  the  uaval  schools,  etc.  During  war  there  is  also 
a  cadre  of  the  second  reserve,  in  which  officers  of  the  mercantile  marine 
can  be  enrolled  as  subalterns  after  having  completed  a  special  coarse. 

The  coastguard  militia  is  recruited  by  conscription,  and  includes  all 
sailors,. fishermen,  firemen,  engineers,  and  inhabitants  of  ports.  It  is 
commanded  by  officers  of  the  permanent  reserve. 

The  boatmen  or  ferrymen  militia  is  an  organization  peculiar  to  Swe< 
den,  and  is  maintained  at  the  expense  of  land  and  house  owners  as  a 
war  and  customs  tax.  A  part  of  it  is  permanently  under  arms,  the 
remainder  being  called  out  during  war  and  for  periodical  drill  in  peace. 
It  is  organized  into  companies,  distributed  among  the  districts,  and 
commanded  by  officers  of  the  permanent  Naval  fieserve. 

There  is  also  a  regiment  of  Marine  Infantry. 

COMMENTS. 

The  defense  of  a  coast,' and  especially  of  a  port,  resolves  itself  into 
two  parts — the  active  and  the  passive.  The  active  includes  gunboats, 
torpedo  boats,  and  harbor-defense  ships;  the  passive  embraces  sab- 
marine mines,  rapid-firing  guns  to  protect  mine  fields,  and  batteries  of 
heavy  guns. 

•The  effective  range  of  artillery  is  from  10  to  12  miles.  A  ship  only 
two  miles  distant,  especially  when  in  motion,  is  a  very  difficult  object 
to  hit ;  while  towns,  manufacturing  establishments,  etc,  can  be  bom- 
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barded  at  any  practicable  ran^e.  T^ese  facte,  together  with  th«pdevel- 
opment  of  rapid-firing  guns,  the  charging  of  shells  with  high  explosiveSy 
the  dynamite  cruiser,  torpedo,  and  submarine  boats,  and  electric  search 
lights  have  altered  entirely  the  question  of  coast  defense^  and  even  the 
rules  existing  during  the  Franco- Prussian  war  have  been  much  modi- 
fied. 

If  a  Navy  is  made  thoroughly  comi)etent  for  its  work,  no  other  defense 
for  a  coast  will  be  called  into  play  ^  and  if  it  is  incompetent,  no  other 
defense  can  prevent  a  disaster  to  the  coast.  It  may,  perhaps,  be  re- 
garded still  as  a  truism  that  real  defense  against  heavy  attack  on  most 
coasts  is  the  old  one  of  a  reserve  fleet  in  I  ome  waters.  Thorough  com- 
petency, though,  to  perform  its  work  of  attack  and  complete  defense 
would  involve,  in  any  country,  the  construction  of  a  very  large  fleet ; 
and  the  result  is  that  coast  and  harbor  defense,  like  every  other  factor 
in  war,  is  a  matter  of  compromise.  Every  inch  of  coast  line  can  not  be 
made  absolutely  safe ;  financial  considerations  alone  would  prevent  it; 
It  is  not  x>ossible,  therefore,  to  afford  protection  from  bombardment  to 
all  towns  lying  upon  the  seaboard.  The  long  range  of  existing  guns 
enables  even  a  comparatively  small  ship  to  bombard  a  town  at  a  dis- 
tance of  4  or  5  miles. 

It  follows,  then,  that  a  nation  can  not  engage  in  war  without  suifering 
to  some  part  of  its  coast.  Naturally,  the  chief  canon  of  defense  is  the 
greatest  safety  to  the  greatest  number.  Thus,  a  few  coast  towns  may 
represent,  collectively,  much  wealth,  and  yet  may  be  destroyed  without 
compromising,  to  any  great  extent,  the  general  safety  of  the  country. 
On  the  other  hand,  the  reduction  of  a  port  or  harbor  might  aftect  a 
whole  district,  by  cutting  off  food  supplies  and  by  giving  one  less  place 
of  safety  and  refuge  to  merchant  vessels  or  one  less  base  of  operations 
to  ships  of  war.  It  is  not  too  much  to  say  that  the  destruction  of  a 
great  dock-yard  might  decide  the  issue  of  a  great  war.  It  is  for  such 
reasons  that  great  ports  demand  in  a  permanent  degree  the  protection 
which  can  be  afforded,  and  which  should  be  provided,  during  peace. 

As  has  been  seen,  nearly  every  European  power  treats  the  question' 
of  defense  of  ports  as  a  naval  one;  for  in  some  cases  an  active  naval 
defense  is  the  only  one  which  can  adequately  protect  the  port ;  not  only 
this,  but  the  entire  coast  defense — the  land,  as  well  as  the  sea  part  of 
it — ^is  in  naval  hands,  and  the  Admiral,  not  the  General,  commands  it. 

It  is  held  in  Europe  also  that  such  organization  and  system  are  in  en- 
tire keeping  with  the  essence  of  military  science^  which  is  that  the  re- 
sponsibility for  adequate  preparation  for  war  must  be  centralized,  and 
can  not  be  distributed  without  confusion  and  danger  and  great  loss  of 
efficiency,  and  that  the  necessary  measures,  when  so  intimately  «x>n- 
nected  and  interdependent,  can  not  devolve,  even  in  part,  on  two  or 
more  departments,  but  for  efficiency  and  greater  public  safety  should 
rest  with  one. 

In  examining  the  coast  defense  systems  of  the  several  maritime  na^ 
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tions,  the  first  place  is  due  to  Germany,  for  in  that  State  the.  defense  of 
the  coastsforms  part  of  one  vast,  soand,  and  well-considered  whole,  and  is 
the  subject  of  accurate  studies  and  of  carefully  calculated  arrangeroeDts. 
Its  system  is  in  keeping  with  the  advance  in  the  art  of  war,  which,  in 
Germany  especially,  has  been  brought  about  by  the  introduction  of 
modern  ideas  of  scientific  and  business  exactness,  based  upon  a  full 
knowledge  of  the  conditions  under  which  a  l^avy  must  be  used,  and  of 
the  principles  controlling  its  organization  and  handling.  Its  good  re- 
sults are  seen  not  only  in  an  excellent  material  and  enlisted  personnel, 
but  especially  in  a  corps  of  officers  whose  education  in  their  art  will 
compare  favorably  with  the  preparation  which  great  universities  offer 
to  men  who  devote  themselves  to  other  professions  and  to  the  sciences. 

This  is  the  case,  moreover,  notwithstanding  the  short  period  which 
has  elapsed  since  Germany  acquired  national  unity  and  has  givra 
closer  attention  to  the  seap 

The  fundamental  idea  in  the  arrangement  of  the  naval  forces  has  bera 
to  make  sure  before  all  else  that  the  coast  and  that  the  rallying  points 
and  bases  of  operation  of  the  fleet  shall  be  safe  from  hostile  attack. 
When  this  is  attained,  attention  can  be  directed  to  extending  the  radios 
of  naval  action  until  eventually  offensive  action  will  become  possible. 

In  apportioning  the  duties  of  the  Army  and  the  l^avy  in  the  defense 
of  the  State  it  is  held  as  an  unquestionable  axiom  that  the  Navy  be 
intrusted  with  the  entire  defense  of  the  ports  and  of  the  littoral. 

In  France  the  supremacy  of  the  Pr^fet  Maritime,  always  a  naval  officer 
of  high  rank,  is  the  most  important  principle ;  the  unity  of  the  mobile 
and  the  fixed  defense  is  thus  assured,  and  they  are  placed  under  ahead 
whose  experience  makes  him  familiar  with  their  details. 

In  case  of  need  sailors  can  be  transferred  to  the  forts  and  the  Marine 
Artillery  to  the  ships  without  disturbing  the  organization.  The  con- 
fusion that  would  arise  should  such  a  transfer  be  required  where  a 
part  of  the  defense  is  under  the  Army  and  a  part  under  the  Navy  is 
evident ;  not  only  are  the  two  elements  of  personnel  separate  and  dis- 
tinct in  organization  and  training,  but  each  would  have  to  adapt  itself 
to  the  arms  and  material  of  the  other  service.  The  conditions  and  re- 
quirements of  modem  war  are  such  that  the  emergency  might  readilj 
occur  in  which  the  fleet  could  detach  a  force  for  service  in  the  forts  or 
with  the  mobile  and  fixed  defenses,  or  the  converse. 

The  central  idea  of  the  French  system  is  that  the  true  function  of  the 
Navy  is  to  fight  the  enemy  afloat,  and  hence  that  all  personnel  and  ma- 
terial upon  which  this  duly  devolves  should  be  placed  under  the  Minis- 
try of  Marine.  The  coast  fortifications,  mobile,  fixed,  and  submarine 
defenses,  the  search-light  stations,  and  the  semaphore  service  are  there- 
fore assigned  to  the  Navy.  Other  considerations  have  supported  this 
idea,  among  them  the  fact  that  France  has  a  powerful  army  and  exten- 
sive land  frontiers ;  so  that  the  Minister  of  War  should  not  be  burdened 
with  the  defense  of  the  coast  and  the  mobilization  of  its  personneL 
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In  Italy  and  Austria  there  is  marked  agreement  of  opinion  that  for 
the  interest  of  the  State  the  coast  defense  should  be  in  the  hands  of 
the  Navy.  The  manoBuvres  at  Spezia  and  Pola  have  proved  the  abso- 
lute necessity  of  stationing  naval  officers  in  the  forts  to  instruct  the 
army  forces  concerning  the  character  of  approaching  vessels  and  to  pre- 
vent them  from  firing  into  the  mine  fields. 

It  is  held  in  both  countries  that  for  efficient  cooperation  with  the  fleet 
the  tsoast  batteries  should  be  controlled  and  garrisoned  by  naval  forces, 
thus  assuring  prompt  and  intelligent*action ;  while  a  nautical  ruse  or 
false  display  of  colors,  which  might  surprise  the  landsmen  of  an  army 
force,  would  not  deceive  sailors,  who  by  profession  are  familiar  with  the 
several  types  of  ships  and  are  accustomed  to  naval  manoduvres. 

Italy,  agreeing  with  Germany  and  France,  has  virtually  confided  the 
defense  of  her  coasts  in  all  its  branches  to  the  Navy,  and  Austria  is  fol- 
lowing suit. 

The  published  information  concerning  the  Bussian  system  is  meagre 
in  its  details,  but  so  far  as  is  known  it  is  controlled  and  operated  entirely 
by  the  Navy,  except  at  those  coast  fortresses  where  the  defense  by  land 
is  of  preponderating  importance. 

In  Norway  and  in  Sweden  the  coast  defenses,  even  to  the  fortifica- 
tions, are  intrusted  to  the  Navy. 

The  Continental  Powers  have  not  only  initiated  the  plan  of  placing  all 
coast  defense  in  the  hands  of  naval  officers,  giving  them  command  of 
maritime  forts  and  the  shores  between  them,  but  they  are  also  develop- 
ing and  extending  the  plan.  With  them  the  idea  prevails  that  the 
Army  is  an  attacking  force,  which  it  generally  has  been. 

In  England  the  minds  of  the  military  authorities,  and  through  theifi 
of  the  public,  have  been  swayed  by  the  idea  that  the  Army  is  a  defend- 
ing force,  which  it  has  never  been  since  the  battle  of  Hastings,  so  that 
defense  at  home  has  been  regarded  as  a  primary  duty  of  the  land  forces. 
In  1886,  however,  the  question  of  turning  over  the  command  of  the  sea- 
ooast  fortresses  to  the  Navy  and  making  the  latter  entirely  responsible 
for  the  defense  of  the  coast  came  under  the  very  serious  consideration 
of  the  British  authorities,  and  was  discussed  between  the  War  Office 
and  the  Admiralty.  It  is  proposed  by  the  former  that  the  latter  shall 
have  entire  control,  it  having  come  to  the  German  and  French  view  of 
the  subject  of  coast  defense. 

The  Admiralty,  though  recognizing  this  fact,  are  averse  to  under- 
taking such  a  charge  at  the  present  time,  when  they  feel  that  at  any 
day  war  may  become  imminent  and  they  may  not  have  time  to  perfect 
the  organization  required  by  such  an  addition  to  their  already  great 
administrative  burdens. 

A  motion  was  made  in  Parliament  during  the  past  year  to  place  the 
ports  and  coaling  stations  held  for  naval  purposes  under  naval  control. 
It  was  maintained  that  the  present  system  is  practically  a  departure 
from  the  elementary  truth  that  the  Navy  is  England's  line  of  defense; 
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that  the  dnty  of  the  I^avy  is  to  preyent  an  attack;  that  for  army  men 
to  perform  naval  duties  is  to  place  them  outside  their  legitimate  sphere 
of  action ;  and  that  the  system  so  far  pursued  has  inade  the  coast  de- 
fense of  Great  Britain  the  least  efficient  of  any  of  the  great  powers. 
These  points  have  been  urged  by  Sir  William  Jervois,  who  has  bad 
more  to  do  with  coast  defense  and  fortifications  than  perhaps  any  other 
officer  in  the  English  service.  This  officer  was  one  of  the  strongest  ad- 
vocates of  the  change  proposed,  if  for  no  other  reason  than  that  its 
adoption  ^^  would  be  productive  of  economy  through  its  intriusic  values 
of  unity  and  simplicity ;"  division  of  authority  and  departmental  fric- 
tion— ^fruitful  sources  of  inefficiency — ^would  disappear,  while  the  tax- 
payer would  benefit  by  obtaining  the  best  possible  return  for  a  given 
outlay,  which  is  the  truest  economy  also. 

The  same  view  is  held  by  Sir  Andrew  Glark,  lately  Inspector-Genersl 
of  Fortifications.  He  maintains  that  Marines  and  not  Begiments  of  the 
Line  should  garrison  all  English  colonies,  because  they  would  perform 
the  work  better  and  cost  less,  and  for  the  same  reasons  he  would  in- 
trust the  defense  of  the  commercial  and  military  ports  in  England,  as 
well  as  the  coaling  stations  abroad,  to  that  force  which  is  specially 
trained  to  fight  both  on  land  and  sea. 

The  opponents  of  this  policy  held  that  it  would  add  a  large  land  force 
to  the  Navy,  which  objection  was  answered  by  saying  that  in  this  way 
alone  can  the  .evils  arising  from  the  present  system  of  dual  administra- 
tion be  removed. 

A  certain  amount  of  success  was  accorded  the  motion.  The  experi- 
ment of  garrisoning  with  Mafines  is  be  tried  in  the  Falkland  Islands. 
If  successful  the  next  place  will  be,  perhaps,  in  some  of  the  eastern  colo- 
nies. It  is  believed  that  the  rest  will  come  in  time  if  England  is  re- 
solved to  maintain  her  position  as  a  great  maritime  power,  which  is  her 
r61e  in  Europe. 

In  general,  foreign  powers  recognize  that  unity  of  control  is  a  neces- 
sity in  a  properly  organized  coast  defense  system,  and  no  halfway 
measures  are  regarded  as  admissible.  The  coast  lines  are  divided  into 
a  number  of  naval  commands,  each  under  a  Yioe- Admiral  or  other  naval 
officer  of  high  rank,  who  is  Command  er-in-Ohief  of  the  principal  fortress 
or  station,  together  with  the  adjacent  coast  and  islands,  his  juriadicticm 
extending  to  the  limits  of  similar  commands  on  each  side  of  his  own. 
It  is  held,  furthermore,  that  in  such  commands  a  combined  foroe  of  the 
two  military  services  is  objectionable,  and  would  not  be  productive  of 
the  greatest  success;  that,  in  spite  of  orders  and  regulations,  jealoosies 
and  rivalries  would  exist,  and  obstructions  would  result  from  tbeoi; 
that  it  is  easier  to  train  new  men  than  to  eradicate  old  prejudices ;  and 
that  the  technical  dutiesof  the  Artillery,  Ordnance,  and  Engineer  Corps 
of  the  Army  are  sufficient  in  detail,  numbers,  and  importance  to  require 
their  full  attention  and  closest  study  and  application  to  insure  thorongh 
efficiency  and  organization  in  their  respective  branches,  and  in  the  Army 
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as  an  entity,  without  imposing  upon  them  the  burden  of  coast  defense  in 
addition.  The  Artillery  evacuates  the  forts  and  becomes  occupied  with 
its  exercises  and  functions  for  field  and  siege  service;  the  Ordnance 
Corps  superintends  the  manufacture,  supply,  and  care  of  army  ordnance 
and  equipment  proper ;  and  the  Engineers  pursue  their  technical  duties 
as  such,  nothing  being  taken  from  them  by  this  system  except  the  sub- 
marine defense,  to  which  they  have  no  claim  from  their  particular  sphere 
or  training.  Where  needed,  officers  of  the  latter  Corps  are  detailed  for 
special  work  with  the  local  naval  defense,  as  in  Italy,  and  while  so  de- 
tailed are  under  naval  control. 

The  coast  defense  systems  of  such  powers  are  thus  purely  naval  in 
organization,  administration,  and  control,  or  are  rapidly  becoming  so. 
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SERVICE  HIGH  EXPLOSIVES/ 


By  Ensign  Edward  Simpson,  U.  8.  Navy. 


The  term  explosive  is  applied  to  those  sabstances,  solid  or  liqnid,  which 
apon  the  application  of  heat  or  shock,  are  converted,  either  by  combus- 
tion or  decomposition,  into  gases  hayjng  many  times  the  volume  of  the 
original  substance.  The  violence  of  the  explosive  efiect  depends  on  ( 1 ) 
the  volume  of  the  gases  so  evolved  ;  (2)  the  rapidity  with  which  they 
are  formed;  (3)the  amount  of  heat  generated,  as  influencing  the  volume 
of  the  ga^es  evolved. 

Explosives  are  either  mechanical  mixtures  or  chemical  compounds. 
Onnpowder  is  the  representative  of  the  former  type  in  which  the  mole- 
cales  of  the  ingredients  are  mechanically  mixed  in  close  contact ;  and 
nitro-glycerine  is  a  representative  of  the  latter  type,  the  atoms  of  the 
different  elements  being  chemically  combined  in  the  molecules  of  the 
explosive.  In  the  former,  or  gunpowder  type,  explosion  is  caused  by 
combustion  being  communicated  progressively  throughout  the  mass,  tlie 
ingredients  uniting  under  the  influence  of  heat  to  form  the  resulting 
gases.  In  the  latter  type,  each  molecule  holds  in  combination  the  ele- 
ments required  to  produce  the  gases,  and  are  so  sensitively  balanced 
that,  when  influenced  by  a  certain  shock,  they  are  instantaneously  con- 
verted into  these  gases. 

Explosives  of  the  gunpowder  type  are  known  as  the  Ioid  explosives, 
and  by  reason  of  their  progressive  action,  which  can  be  regulated  by 
mechanical  treatment  to  fulfill  different  required  rates  of  combustion, 
are  used  as  propellants.    They  are  exploded  by  ignition. 

Explosives  of  the  other  type  have  received  the  name  of  high  explo- 
sives^ and  it  is  with  them  that  this  article  has  to  deal.    From  their  ex- 


*  In  the  preparation  of  this  article,  in  addition  to  varioas  other  sonrces,  the  works  of 
the  following  authorities  were  consulted  :  Gen.  H.  L.  Abbot,  Sir  F.  Abel,  Commaudora 
F.  M.  Barber,  and  A.  ^.  Barker,  Maj.  J.  T.  Bucknin,  Mr.  P.  F.  Chalon,  Maj.  J.  P.  Cnn- 
dill,  Messrs.  W.  H.  Deoring,  M.  Eissler,  and  C.  N.  Hake,  Prof.  V.  B.  Lewes,  Col.  \.  1 ). 
Maijendie,  Prof.  C.E.Monroe,  Mr.  P. F.Nursey,  Lieut.  Col. N.  L.  Wal ford,  Maj. -< leu- 
W.  H.  Warden,  and  Capt.  E.  L.  Zalinski. 
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tremely  rapid  decomposition,  and  large  volameof  gases  generated,  they 
are  used  where  shattering,  or  rending  effects  are  reqaired.  They  are 
exploded  by  detonation. 

Detonation  is  an  explosion  in  which  the  second  condition  of  the  vio- 
lence of  an  explosive  effect,  mentioned  above,  reaches  a  maximam ;  ia 
other  words,  when  the  decomposition  takes  place  without  perceptible 
lapse  of  time.  It  was  discovered  by  Nobel  in  1864,  and  is  produced  by 
the  explosion  of  an  initial  charge  placed  as  nearly  as  possible  in  contact 
with  it,  which,  through  shock  or  heat,  sets  up  a  certain  chemical  change 
amougstt  the  particles  of  the  mass,  causing  it  to  be  immediately  trans- 
formed into  many  times  its  volume  in  gases.  Heat  alone,  also,  may 
produce  detonation. 

That  certain  detonators  are  not  suitable  to  all  explosives  is  well  illus- 
trated by  the  fact  that  gun-cotton  will  detonate  nitro-glycerine  in  close 
proximity  to  it,  but  nitro-glycerine  will  not  detonate  gun-cotton.  Bat 
all  high  explosives  can  be  detonated  by  fulminate  of  mercury,  and  some 
by  it  only ;  and  consequently  it  is  accepted  as  the  best  detonating  agent 
known.  It  is  very  dense,  and  when  subjected  to  a  heat  of  360^  F«,  to 
shock,  or  friction,  it  decomposes  with  the  utmost  rapidity.  It  is  not  so 
much  the  volume  or  heat  of  the  gases  evolved,  as  it  is  the  shock  ooca- 
sioned  by  this  intensely  rapid  decomposition  which  causes  detonation 
to  the  explosive ;  but,  as  it  is  very  local  in  effect,  it  must  be  in  contact 
to  develop  its  full  power. 

Although  explosives  are  more  difficult  to  detonate  with  a  fuse  when 
compacted  than  when  in  a  loose  state,  still  they  must  be  sufficiently 
held  together,  either  by  the  introduction  of  an  inert  mass  or  by  confine- 
ment or  compression,  in  order  to  obtain  a  detonation  of  the  first  order; 
for  the  fulminate,  upon  explosion,  tends  to  scatter  the  explosive,  as  well 
as  to  detonate  it.  This  is  shown  by  the  fact  that  gun-cotton  is  deto- 
nated with  more  force  when  compressed  than  when  in  the  loose  state,  but 
it  requires  a  stronger  detonating  charge. 

All  explosives  are  liable  to  detonate  by  influence ;  that  is,  by  the  ex* 
plosion  of  masses  of  the  same  or  some  other  explosive  near  them. 

The  velocity  of  transmission  of  detonation  was  found  by  Abel  to  range 
from  17,000  to  20,000  feet  per  second  for  continuous  slabs  of  gun-cotton, 
and  from  19,500  to  21,500  feet  per  second  for  dynamite.  Mr.  G.  N.  Hake 
strikingly  illustrates  the  great  rapidity  of  detonation  by  stating  that  a 
ton  of  dynamite,  stretched  out  in  a  cord  seven-eighths  of  an  inch  in 
diameter  and  a  mile  in  length,  detonated  simultaneously  at  both  ends 
requires  one- fourth  second  to  be  consumed,  while  if  lighted  it  requires 
several  seconds. 

Experiments  show  that  the  waves  of  detonation  through  an  explo- 
sive mass  act  from  the  initiative  charge,  and  that  to  obtain  the  best 
effects  the  fulminate  should  be  placed  on  the  side  away  from  the  oppos- 
ing force.  Two  10-pound  charges  of  dynamite  were  exploded  against 
the  face  of  a  vertical  iron  plate  1  inch  thick,  producing  holes  of  96  and 
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192  sqaare  incbes  when  the  fazes  were  on  the  sides  next  to  or  away 
from  the  plate  respectively. 

Detonators,  as  generally  nsed,  consist  of  fnlminate  of  mercary  pat 
npy  in  quantities  depending  on  the  strength  required,  in  metallic  cap- 
soles,  and  are  exploded  either  by  friction,  percussion,  or  heat  of  a  match 
or  electric  wire. 

In  1845  Schonbein  discovered  ^nn-cotton,  and  in  1847  Sobrero  discov- 
ered nitro-glycerine ;  but  the  full  value  of  these  explosives  was  not  de- 
veloped until  1864,  when  Mr.  Nobel  discovered  that  they  were  capable 
of  being  detonated,  producing  an  explosion,  the  effect  of  which  was 
far  in  advance  of  any  then  known.  Since  then  numerous  high  explo- 
sives have  been  patented  and  tried  with  varying  success,  GundilPs  Dic- 
tionary of  Explosives  describing  348,  which  are  divided  as  follows: 


I 
u 
ni 
rv 

V 

VI 

VII 

vin 


Oaopowder 

Nitrate  mixtare« , 

Chlorate  mlxturee 

Nitro  oompoQiids  contalnloK nitroglycerine. 

6im>cotton  and  other  nitro  compoanda 

Pioiic  powden 

Sprengel  exploeivee 

Miscellaneous,  inclnding  folminates 


16 
83 
87 
82 
84 
11 
5 
40 


Some  of  these  have  never  been  practically  used,  others  are  suitable 
for  mining  purposes  only,  and  but  few  have '  as  yet  proved  a  decided 
adaptability  to  military  purposes. 

The  properties  of  Glass  i  are  too  familiar  to  require  any  description. 
As  a  propellant  gunpowder  still  holds  first  place,  but  as  an  explosive 
its  force  is  so  inferior  to  that  of  the  high  explosives  that  military  de- 
mands require  a  substitute  in  its  stead. 

Glass  II  is  closely  allied  to  Glass  i;  in  it  other  nitrates  are  substi- 
tuted for  that  of  potash,  giving  a  more  rapid  or  slower  rate  of  combus- 
tion as  they  contain  more  or  less  oxygen.  But  as  they  are  hygroscopic 
they  are  not  suitable  for  military  purposes. 

All  the  mixtures  in  Glass  iii  contain  chlorate  of  potash,  a  substance 
which  produces  a  very  powerful  explosive.  But  it  is  extremely  sensi- 
tive to  percussion  and  friction,  which  increases  with  time  and  hydro- 
scopic variations,  and  it  is  liable  to  decompose  when  brought  in  con- 
tact with  acids.  Explosives  of  this  class  are,  as  yet  developed,  too 
sensitive  for  military  uses. 

To  Glasses  iv  and  y  belong  those  substances  containing  carbon  and 
hydrogen  which  are  acted  upon  by  nitric  acid  or  a  nitrate  and  sal* 
phuric  acid.  They  include  the  nitro-substitution  compounds  such  as 
iiitro-benzoles,  in  which  the  hydrogen  of  the  benzole  is  replaced  by 
nitrogen  and  oxygen ;  the  nitric  esters,  gun-cotton  and  nitro-glycerine 
in  which  the  oxygen  of  the  cellulose  or  glycerine  unites  with  the  nitro- 
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gen  of  the  nitric  acid ;  the  dynamites  in  which  nitro-glycerine  is  mixed 
with  either  an  inert  or  active  base;  and  the  gelatine  compounds  which 
include  varions  mixtures  containing  nitro-cellulose.  In  1832  Barconoet 
invented  xyloidine  by  treating  starch,  woody  fibre,  etc.,  with  concseu- 
trated  nitric  acid ;  in  1838  Pelouze  and  Dumas  experimented  with  paper 
and  vegetable  substances;  in  1845  Schonbein  manufactured  true  gun- 
cotton;  and  in  1847  Sobrero  discovered  nitro-glycerine.  Since  theo 
this  class  of  explosives  has  been  experimented  with  and  improved  upon 
with  such  degrees  of  success  that  it  now  includes  the  most  powerful 
known  explosives;  many  of  them  possess,  when  manuilEictured  of  pure 
ingredients,  good  keeping  and  safe  handling  qualities;  they  are  capable 
of  being  kept  for  long  periods  at  temperatures  under  12(P  F. ;  some  are 
insoluble  in  water,  and  some  Are  insensitive  to  shock.  For  service  uses 
blasting  and  explosive  gelatine,  carbo  and  !N'o.  1  dynamite,  forcite,  gun- 
cotton,  nitro-glycerine,  and  tonite  have  been  subjected  to  tests,  and 
several  have  been  adopted  by  different  governments. 

Class  VI  forms  a  subdivision  of  Classes  iv,9nd  v,  being  a  nitro-snbsti- 
tution  compound.  Picric  acid  is  produced  by  the  action  of  nitric  acid  on 
carbolic  acid,  and  when  mixed  in  combination  with  a  metallic  oxide  or 
nitrate,  under  the  influence  of  heat,  forms  a  piorate,  potassium  and  am- 
monium picrates  being  the  only  ones  used  in  explosive  preparations. 
In  1869  D^signolle  introduced  a  mixture  of  potassic  picrate  and  salt- 
petre for  bursting  charges  for  torpedoes  and  shells,  and  in  1870  Abel 
substituted  ammonium  picrate  for  the  potassium  salt.  The  first  mix- 
ture, while  being  as  powerful  as  nitroglycerine,  is  very  sensitive  to  per- 
cussion, heat,  shock,  and  friction,  partaking  of  the  properties  of  Class 
III.  Abel's  mixture  is  an  improvement  over  it,  not  being  so  susceptible 
to  friction  or  percussion ;  but  all  the  picrates  explode  when  subjected 
to  heat  of  suificient  intensity  and  duration.  During  the  Franco-German 
war,  1870-71,  by  order  of  General  Riviferes,  small  shells  and  hand  gren- 
ades were  filled  with  a  picric  acid  compound.  These  were  very  effective 
in  blowing  down  outside  walls,  but  were  found  too  destructive  when 
used  indoors  for  opening  communications  through  the  walls  of  a^oining 
houses^ 

In  1873  Sprengel  showed  that  picric  acid  alone  was  subject  to  explo- 
sion by  detonation,  and  Turpin,  who  patented  this  quality  in  1885,  showed 
that  dry  powdered  picric  acid  could  be  detonated  by  a  weight  of  1 
pound  falling  26  inches.  This  sensitiveness  is  increased  by  warming, 
but  picric  acid  will  not  explode  by  simple  ignition  or  heating.  It  re- 
quires a  primary  charge  of  fulminate,  a  picrate,  or  confined  ordinary 
gunpowder  placed  within  it  to  produce  detonation ;  but  detonation  so 
produced  is  communicated  from  dry  to  wet  masses,  containing  as  much 
as  17  per  cent,  water,  and  also  to  separate  masses  with  intervening  spaces 
distant  according  to  the  size  of  the  initial  detonation.  When  picric 
acid  is  brought  into  contact  with  a  metallic  oxide  at  a  high  tempera- 
ture, a  picrate  is  rapidly  formed,  which,  when  heated,  will  explode  and 
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detonate  any  quantity  of  picric  acid  in  contact  with  it  Several  of  the 
picric  powders  have  been  extensively  tested  for  military  uses,  the  most 
prominent  being  emmensite,  lyddite,  and  melinite. 

Glass  VII  inclndes  those  explosives  in  which  two  non-explosive  con- 
stitaents,  either  solid  or  liquid,  are  mixed  at,  or  jast  before,  the  time  they 
are  required  for  use,  and  form  a  violent  explosive  mixture.  They  in- 
clude mixtures  of  nitric  acid  with  nitro-benzine,  picric  acid,  and  nitro- 
naphthaline,  and  a  variety  of  substances  mixed  with  chlorate  of  potash. 
The  fact  that  the  constituents  are  non-explosive  when  separated  makes 
their  safety  in  storage  and  trans  portation  a  very  valuable  quality  for 
military  use.  All  explosives  of  this  class  require  detonators  to  explode 
them,  but  when  nitric  acid  is  one  of  the  constituents  great  care  must 
be  taken  that  it  does  not  come  in  contact  with  the  fuze.  Bellite,  hello- 
flte,  and  roburite  are  explosives  of  this  class. 

The  value  of  a  high  explosive  varies  according  to  the  effect  desired  to 
be  produced,  different  explosives  best  suiting  different  conditions.  For 
service  uses,  where  a  variety  of  qualities  are  demanded,  the  following 
are  selected  for  discussion :  Bellite,  blasting  and  explosive  gelatine, 
dynamite  I^o.  1  and  carbo,  ecrasite,  emmensite,  forcite,  gelatine  dyna- 
mite, Gruson's  mixture  or  hellofite,  gun-cotton,  lyddite,  melinite,  nitro- 
glycerine, roburite,  and  tonite. 

Bellite  is  an  explosive  of  the  Sprengel  type,  discovered  by  Mr.  Carl 
Lamm,  of  Stockholm.  It  consists  of  ammonium  nitrate  and  dinitro- 
benzole,  which,  when  melted  at  80^  or  9(P  0.,  are  mixed  with  saltpetre 
When  pressed  warm  it  is  almost  non -hygroscopic,  absorbing  only  2  per 
cent,  of  moisture;  and  when  pressed  into  a  granular  state,  which  best 
suits  military  purposes,  it  has  a  specific  gravity  of  from  1.2  to  1.4,  and 
can  be  exploded  by  a  small  quantity  of  fulminate,  even  if  only  covered 
by  a  thin  sheet  of  tin.  When  presssd  into  hard  cakes  it  requires  a 
stronger  detonator  aqd  closer  confinement.  Heated  in  an  open  vessel 
it  begins  to  separate  before  a  temperature  of  200^  O.  is  reached.  It 
can  be  exploded  by  a  detonator  and  by  the  shock  of  a  59-pound  weight 
falling  5  feet.  It  can  be  stored  without  danger  of  decomposition,  and 
has  successfully  withstood  severe  tests  proving  it  can  not  be  exploded 
by  fire,  friction,  or  vibration. 

Blasting  gelatine  was  invented  by  Nobel  in  1870,  and  is  composed  of 
finely  divided  nitro-cotton  dissolved  in  nitro-glycerine  at  a  temperature 
of  100^  F.,  the  effect  of  the  combination  being  to  supply  the  requisite 
amount  of  oxygen  to  insure  complete  combustion.  It  contains  from  93 
to  95  per  cent,  of  nitro-glycerine,  being  more  and  more  gelatinous  in 
proportion  to  the  quantity  of  nitro-cotton,  the  thinner  being  the  more 
susceptible  to  detonation  and  liable  to  liquefy  and  exndiate.  When 
slowly  heated  it  detonates  at  40(P  F.  It  is  less  sensitive  to  blows  than 
either  nitro-glycerine  or  gun-cotton,  and  requires  a  strong  detonator 
and  close  confinement  to  develop  its  full  force,  not  being  sensitive  to 
detonation  by  influence.    It  is  unaffected  by  water,  and  is  more  sensi- 
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tive  vhen  in  a  frozen  state.  Pure  ingredients  are  essential  to  iaean 
its  stability.  It  freezes  at  a  relatively  lov  temperature  and  is  then 
more  sensitive  to  explosion  by  coacassion. 

Ea^losive  gelatine  is  Blasting  gelatine  with  the  addition  of  a  certain 
amount  of  camphor,  its  sensitiveness  depending  on  the  amoant.  Tbe 
proportion  generally  nsed  is  nitro-glycerine  89  per  cent.,  nitro-cotton  7 
per  cent,  and  camphor  4  per  cent.  It  barns  at  670°  F.,  reqaires 
special  strong  detonators  or  ordinary  detonators  with  gun-cotton  or 
dynamite  primers,  and  is  less  sensitive  than  most  of  the  bigh  explosives. 
It  is  insensitive  to  shock,  rifle  balls  having  been  flred  into  it  at  short 
range  without  exploding  it,  and  it  is  believed  to  be  as  stable  as  gnn- 
powder  when  manufactured  of  pure  ingredients.  It  is  nnaffected  bj 
immersiot)  in  water. 

Dj/namites  are  explosives  in  which  75  per  cent,  nitro-glycerine  is  ab- 
sorbed by  some  porous  substance,  thus  rendering  it  safer  to  handle  aod 
less  liable  to  explosion  from  shock.  They  are  of  two  classes,  viz:  (1) 
those  with  an  inert  base  j  and  (2)  those  with  an  explosive  or  oombusti- 
ble  base. 

DsnamiU  Ko.  1  is  tbe  one  most  commonly  nsed  and  belongs  to  tbe 
first  class,  consisting  of  uitro-glycerioe  absorbed  by  kieselgnhr,  or  rotten 
stone,  from  which  the  water  and  organic  matter  are  driven  out,  in  Ibe 
proportions  of  76  per  cent,  nitro-glycerine  and  25  per  cent,  kieselgnhr. 
It  can  be  detonated  by  shock,  influence,  metallic  gnnpowder  fuse,  or 
detonator,  its  sensitiveness  increasing  with  temperature,  and  it  explodes 
at  360°  F.    It  freezes  at  40°  F.  and  remains  frozen  at  a  considerabi; 
higher  temperature,  in  which  state  it  is  insensitive  to  shook,  being  no- 
affected  by  rifle  bulleta  flred  into  it,  but  is  more  susceptible  to  explo- 
sion by  ignition.    Great  care  is  necessary  in  thawing  it,  as  the  records 
of  mining  accidents  show  that  95  per  cent,  of  them  are  caused  by  this 
operation.    Frozen  cartridges  are  not  susceptible  of  detonation,  bot 
loose  and  granular  dynamite,  even  when  frozen,  can  be  detonated,  its 
violence  being  diminished.    Compacted  it  is  more  sensitive  to  explosion 
by  ignition  than  when  loose,  and  water  disintegrates  it.    Id  tropical 
conntries  it  loses  its  strength  by  gradual  evaporation  of  the  nitro-glyoe- 
rine.     Herr  Edward  Liebert  and  Baron  von  Dahmen  have  produced 
so-called  safety  or  nonfreezable  dynamites.    Iiiebert's  invention  con- 
sists in  adding  a  small  per  cent,  of  isoamylic  nitrate  either  to  the  Ditro- 
glycerine  itself  or  to  the  dynamite,  but  the  substance  Dahmen  uses  is 
not  known.    This  latter  explosive,  after  being  subjected  to  a  tempera- 
ture of  from  —20°  to  — 16°C.  for  24  hours,  remained  perfectly  plastic, 
th  almost  as  much  force  as  ordinary  dynamite,  and  also  by 
Jnder  ordinary  temperatures  it  is  less  sensitive  to  shock 
y  dynamite  and  is  slightly  stronger. 
itnitOf  invented  by  Boreland  and  Beid,  belongs  to  the  sec- 
dynamites,  and  consists  of  10  parts  of  specially  prepared 
containing  90  parte  of  nitro-glycerine.    The  complete  com- 
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bastion  of  the  base  with  the  excess  of  oxygen  of  the  nitro-glycerine 
adds  to  its  explosive  force,  and  it  is  said  to  possess  saperior  qualities 
to  Dynamite  in  respect  to  safety  in  handling  and  transport.  It  does 
not  disintegrate  or  exnde  when  exposed  to  the  action  of  water.  Its 
specific  gravity  is  1.5. 

JEerasite  is  the  new  Austrian  explosive  invented  by  Kubin  and  Siersch. 
It  has  been  patented  secretly,  and  its  composition  is  not  known.  It 
is  supposed  to  be  Blasting  gelatine  treated  with  sulphate  or  hydro- 
chlorate  of  ammonia,  or  both,  and  it  is  reported  to  be  as  well  adapted 
for  use  as  a  propellant  in  small  arms  as  for  a  bursting  charge  in  shells. 
It  is  said  to  be  one  and  one-half  times  as  powerful  as  Dynamite  and  to 
be  in  no  way  sensitive  to  mechanical  or  atmospheric  influences. 

Ummenaite  was  invented  in  1888  by  Dr.  S.  H.  Emmens  and  belongs 
to  the  picric  powders.  The  compounds  bearing  the  name  Emmensite 
all  contain  a  nitrated  carbolic  acid  which  is  produced  by  dissolving,  at 
a  gentle  heat,  an  excess  of  commercial  picric  acid  in  concentrated  fum- 
ing nitric  acid  (50<^  to  52^  C),  the  solution,  on  evaporation,  depositing 
it  in  yellow  prisms.  These  prisms  are  heated  in  a  dish  until  they  be- 
come semi-liquid,  and  are  then  mixed  with  a  mineral  salt,  some  other 
ingredient  being  added  for  special  purposes.  There  are  four  grades, 
the  best,  fTo.  1,  consisting  of  equal  weights  of  the  nitrated  carbolic 
acid,  nitrate  of  soda,  and  nitrate  of  ammonia.  The  cake  so  produced 
is  then  pulverized  in  a  mortar,  the  smaller  the  grains  the  more  rapid 
being  the  explosive  action.  When  heated  it  melts  into  a  resinous  state 
without  exploding,  and  a  match  ignites  it  with  great  difficulty.  When 
struck  by  a  hammer  on  an  anvil,  or  a  rifle  bullet  at  short  range,  only 
tJie  part  immediately  in  contact  explodes,  and  it  has  been  fired  as  a 
projectile  from  small  arms  against  iron  plates  without  exploding  on 
impact,  thus  proving  its  insensitiveness  to  shock.  Its  keeping  prop- 
erties have  been  put  to  a  2  years'  test  without  its  deteriorating,  and 
when  mixed  with  some  substance  to  act  as  a  reducer  it  can  be  used  as 
a  propellant.  Its  specific  gravity  is  said  to  be  1.8.  Although  it  is 
hygroscopic  its  strength  is  but  slightly  affected  by  repeated  saturation 
with  water  and  drying. 

Forcite  was  invented  in  1880  by  Gapt  J.  M.  Lewin,  of  the  Swedish 
service;  it  closely  resembles  Explosive  gelatine,  cellulose  being  used 
instead  of  nitro-cellulose,  the  danger  involved  by  using  that  of  impure 
quality  being  thus  averted.  Cotton  is  thoroughly  cleansed  by  being 
alternately  treated  with  acids  and  alkalis,  and  when  in  a  powdered 
state  is  reduced  to  a  jelly  by  steam  and  then  treated  with  nitro- 
glycerine. No.  1  Forcite  contains  95  per  cent,  nitro-glycerine,  and  other 
grades  contain  from  25  to  85  per  cent.,  incorporated  with  a  mixture 
of  nitrate  of  soda  coated  with  molten  sulphur  and  wood  tar,  to  which  1 
per  cent,  of  wood  pulp  is  added.  It  burns  in  the  open  air,  explodes  in 
confined  places,  water  has  no  action  on  it,  and  General  Abbot  considers 
it  the  most  powerful  under-water  explosive  in  the  market.    Nitro- 
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glycerine  can  not  be  separated  by  snlphuric  ether  or  alcohol,  but  at 
100^  F.  it  exudes  slightly,  and  its  stability  is  still  questioned*  All 
grades  can  be  detonated  by  24  grains  of  fulminate. 

Oelatvne  dynamite  consists  of  Blasting  gelatine  mixed  with  some  sab- 
stance  acting  as  a  reducer,  such  as  cotton,  charcoal,  wood,  mecil,  etc 
It  contains  about  80  per  cent,  of  explosive,  and,  while  possessing  tbe 
general  characteristics  of  Blasting  gelatine,  is  less  powerful  than  it 
but  more  so  than  Dynamite  l^a  1. 

Hellofite^  which  is  practically  the  same  explosive  as  6ru8on?8  Mwtwre^ 
is  an  explosive  of  the  Sprengel  type,  consisting  of  an  admixture  of 
nitrate  of  petroleum,  or  tar  oil,  with  nitric  acid.  Gruson  keeps  thetwo 
constituents  separated  until,  or  just  before,  the  explosive  mixture  is 
required  for  use,  in  which  state  they  are  perfectly  safe  to  handle,  trans- 
port, stow,  etc.;  but  for  commercial  purposes  it  has  been  found  better 
to  mix  the  ingredients  at  the  factory,  but,  it  being  then  in  a  liquid 
stHte,  decomposition  and  corrosive  action  add  to  the  dangers  of  hand- 
ling, stowage,  etc.  When  mixed,  it  has  a  specific  gravity  of  1.4.  It  is 
rendered  inexplosive  when  mixed  with  water. 

Ghtn-coUon  was  first  manufaetuped  by  Schonbein  in  1845,  but  proved 
dangerous  to  handle  until  it  was  rendered  safe  by  the  method  of  pari- 
fying,  pulping,  and  compressing  it.  It  is  produced  by  the  action  of 
sulphuric  and  nitric  acids  on  cellulose  in  the  proportion  of  three  parts 
of  sulphuric  to  one  part  of  nitric  acid.  Under  the  action  of  these  acids, 
according  to  their  strength  and  methods  employed,  trinitro,  binitro, 
and  mononitro  cellulose  are  produced,  G-un  cotton  being  the  first  named, 
viz:  trinitro  cellulose.  It  is  only  soluble  in  acetone;  unoonflnedand 
ignited,  it  burns  away  rapidly,  or  struck  by  a  hammer  on  an  anvil  part 
of  it  explodes,  the  remainder  being  blown  away ;  when  heated  to  a  cer- 
tain temperature  it  explodes,  and  when  confined  or  compressedf  it 
explodes  from  shock,  heat,  or  detonation.    It  detonates  by  infiuenoe. 

To  Mr.  E.  O.  Brown  is  due  the  credit  of  discovering  that  wet  unin- 
flammable Gun-cotton  is  capable  of  being  detonated  by  a  strong  fulnu- 
nate  detonator,  or  an  ordinary  detonator  with  a  priming.charge  of  dry 
Gun-cotton,  the  size  of  which  depends  upon  the  percentage  of  water 
contained.  This  discovery  greatly  increases  the  value  of  Gun-cotton  as 
a  military  explosive,  not  only  for  submarine  work,  but  also  as  an  ex. 
plosive  for  shells ;  for  wet  Gun-cotton  is  not  affected  by  shock,  failing 
to  explode  when  penetrated  by  rifle  bullets,  or  when  loaded  in  shells 
upon  shock  of  discharge ;  is  comparatively  insensible  to  sympathetic 
explosion,  and  is  not  exploded  by  heat.  In  1871  the  English  Govern- 
ment tested  this  last  named  quality  by  burning  in  bonfires  two  lots,  of 
a  ton  each,  of  Gun-cotton,  containing  30  per  cent-  moisture.  In  one  case 
the  explosive  was  in  discs  in  a  closed  tank,  and  in  the  other  it  was 
divided  among  eighty  closed  packages.  In  both  cases  the  Gun-cotton 
burned  away  without  explosion. 

Steps  have  been  taken  to  coat  discs  of  wet  compressed  Gun-cotton  so 
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as  to  enable  it  to  retain  its  constitaency  by  preventing  the  moisture 
from  evaporating,  and  decomposition  taking  place.  In  1883  Von 
Forster  and  Wolff  patented  dipping  Gnn-cotton  in  acetic  acid  for  a  few 
seconds  which  dissolves  the  cotton  on  the  snrface  and  forms  a  coating. 
Bat  this  was  foand  to  crack,  so  they  now  coat  the  disc  with  paraffin, 
and  only  treat  the  hole  in  this  manner  to  facilitate  detonation.  Schnl- 
hof  has  patented  a  so-called  weatherproof  Gan-cotton  which  is  said 
to  i>ossess  non-hygroscopic  qualities,  to  be  insensible  to  shock  or  blow, 
and  to  be  capable  of  exploding  by  detonation  or  heat  of  over  300^  F. 
He  impregnates  dry  Gnn-cotton  with  molten  tallow  or  mutton  fat,  and 
getting  rid  of  the  superfluous  grease  by  pressure  and  washing  with 
bisulphnret  of  carbon  and  benzine. 

Lyddite  is  supposed  to  be  the  original  melinite.  It  was  patented  by 
Turpin,  and  Armstrong  is  said  to  have  bought  the  patent  rights.  It  is 
believed  to  be  a  picric  acid  compound  composed  of  chloropicrin,  chlo- 
ride of  picry  1,  naphthaline,  iodo,  dinitro,  and  other  phenols.  It  requires 
confinement  to  develop  its  tall  force,  and  is  authorized  in  England  as 
safe  to  handle.  The  properties  attributed  to  picric  acid  hereinbefore 
mentioned  are  believed  to  relate  to  this-explosive  also. 

Melimtey  so  named  from  melij  honey,  the  color  of  picric  acid,  is  a 
picric  compound  manufactured  at  the  military  laboratory  at  Bourges, 
France.  Since  the  French  Government  bought  Turpin's  patent  they 
have  added  other  substances  to  it  which  have  had  the  effect  of  render- 
ing it  insensible  to  shock  and  friction,  and  safe  for  handling  and 
storage.  Its  composition  is  believed  to  be  fuzed  picric  acid  mixed  with 
gan-cotton  dissolved  in  ether  and  compacted  into  granules.  Other 
ingredients,  stated  by  different  authorities,  are  gum  arable  and  chlorate 
of  potash.  It  is  exploded  by  a  detonator,  and  upon  explosion  produces 
large  quantities  of  poisonous  carbonic  oxide  gas.  Its  specific  gravity 
is  said  to  be  1.7. 

Nitroglycerine  was  discovered  in  1847  by  A.  Sobrero,  and  is  a  nitric 
ester  produced  by  the  action  of  nitric  and  sulphuric  acids  on  glycerine. 
In  order  to  insure  stability  and  reduce  its  sensitiveness  to  shock  to  a 
minimum,  no  cheap  materials  should  be  used  in  its  manufacture ;  the 
glycerine  should  be  above  proof,  the  nitric  acid  of  a  specific  gravity  of 
1.5,  and  the  resulting  explosive  carefully  washed  to  remove  all  traces 
of  free  acid.  When  ignited  in  small  unconfined  quantities  it  burns,  but 
.with  close  confinement  it  explodes  either  by  ignition  or  when  heated  to 
257^  F.  It  freezes  at  i(P  F.,  in  which  state  its  sensitiveness  to  concus- 
sion and  detonation  is  very  much  reduced.  It  can  be  detonated  by 
shock,  gunpowder  fuze,  or  detonator,  generating  six  times  as  much 
gas  as  gunpowder  which  is  expanded  by  the  great  heat  produced  to 
occupy  thirteen  times  the  volume.  It  is  insoluble  in  water.  Its  use  is 
now  generally  confined  to  the  dynamite  and  gelatine  forms.  CuudilPs 
rough  test  for  determining  if  a  liquid  oozing,  or  capable  of  beingsqueezed 
from  a  compound  is  Nitro-glyceriue,  is  to  place  a  drop  on  blotting  paper  ^ 


394  SERVICE   HIGH  EXPLOSIVES. 

if  it  is  I^itaro-glycerioe  it  will  leave  a  greasy  stain  on  drying ;  strack  witii 
a  hammer  on  an  anvil,  or  warmed  gradually  over  a  liame,  it  will  give  a 
loud  report;  lighted,  it  will  bom  with  a  greenish  flame  and  give  off  a 
crackli  ng  sound.  His  chemical  test  is  to  shake  up  some  of  it  in  a  test 
tube  with  pure  methylic  alcohol ;  Alter  the  mixture  and  to  it  add  pare 
water;  if  Nitro-glycerine  is  present  a  milky  appearance  will  be  prodnoed, 
the  ]^itro>glycerine  eventually  settling  down  to  the  bottom. 

Boburite  is  an  explosive  of  the  Sprengel  type,  invented  by  Dr.  Carl 
Both,  in  which  the  two  solid  ingredients,  chlorinated  dinitro-beozole 
and  ammonium  nitrate,  are  mixed  together.  Each  in  itself  ib  non-ex- 
plosive, and  when  ground  together  in  a  coffee  grinder  the  mixture  has 
successfully  withstood  severe  tests  of  shock,  friction,  and  heat.  VIThen 
wetted  it  can  be  dried  without  reducing  its  strength,  and  it  is  stated 
that  it  can  be  stored  and  handled  safely.  It  requires  a  strong  deto- 
nator to  explode  it,  and  experiments  show  it  to  be  less  powerful  than 
Blasting  gelatine,  and  more  so  than  Gun-cotton. 

Tonite  is  a  compound  of  Oun-cotton  and  nitrate  of  baryta,  and  is  made 
in  two  grades;  equal  parts  of  each  ingredient  are  used  in  No.  1,  whieh 
is  the  quickest  acting  and  best  suited  to  service  purposes.  The  nitrate 
supplies  sufiScient  oxygen  to  insure  complete  combustion.  It  bonu 
slowly,  has  withstood  severe  tests  of  heat  and  the  shock  of  rifle  bnlleta 
fired  into  it,  and  when  wetted  can  be  dried  in  the  sun  without  deterio- 
rating ;  moisture,  however,  does  not  affect  its  strength.  It  requires  a 
strong  detonator. 

The  increased  destructive  effects  produced  by  the  great  local  action 
of  high  explosives  over  the  low  explosives,  were  first  utilized  for  serviee 
purposes  in  mines  and  torpedoes  for  submarine  use.  In  addition  to 
their  great  power,  many  of  them  are  unaffected  by  water ;  strong  en- 
velopes are  not  required,  weak  ones  producing  better  effects,  and  tiie 
initial  pressure  upon  explosion  is  uniform  in  all  directions.  But  in 
order  to  be  fully  successful  for  military  submarine  use,  an  explosive 
should  possess  the  following  requirements:  (1)  Stability,  both  9fii^ 
garding  time  and  changes  of  temperature  and  hygroscopic  conditioiis, 
so  as  to  remain  unaltered  under  any  climate  and  during  any  length  of 
stowage.  (2)  Unaffected  by  water.  (3)  Safety  in  handling  and  trans- 
portation, and  non-sensitiveness  to  shock,  especially  when  used  in 
over- water  discharges.  (4)  ITon-sensitiveness  to  detonation  by  influence, 
especially  when  used  in  a  system  of  mines.  (5)  Detonation  should  not 
be  too  quick  in  its  action,  so  as  to  allow  time  for  the  full  force  of  tiie 
explosion  to  be  effected,  water  being  slightly  compressible.  (6)  Great 
density,  so  as  to  decrease  bulk  for  a  required  effect.  (7)  Prepared  for 
use  in  a  convenient  form  for  handling. 

The  best  destructive  effects  are  produced  when  the  explosive  is  in 
contact;  but  if  this  is  not  practicable  the  object  at  which  destrnelaoo 
is  aimed  should  be  in  the  line  of  least  resistance,  in  which  direction 
the  greatest  shock  is  produced  by  the  expanding  gases.     BaokniU 
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states  tbat  duriug  experiments  no  iron  vessel  of  the  strength  of  a 
modern  war  vessel  has  b^en  fataUy  injured  when  she  lay  outside  the 
water  crater. 

General  Abbot's  experiments  lead  him  to  believe  that  in  order  to 
fatally  wound  the  bottom  of  a  vesBel  of  the  Hercules  type,  an  ex- 
plosive must  produce  a  pressure  of  5,500  pounds  per  square  inch;  that 
6,500  pounds  per  squai*e  inch  would  be  fatal  to  an  ordinary  double-bot- 
tomed ironclad ;  and  that  3,000  pounds  per  square  inch  exceeds  the 
limit  of  safety  of  a  strong  wooden  vessel.  Bucknill  considers  12,000 
pounds  per  square  inch  as  necessary  in  the  first  case,  and  in  a  similar 
proportion  this  would  necessitate  6,545  pounds  in  the  case  of  a  wooden 
vessel. 

The  most  suitable  explosives  for  submarine  use  are :  Bellite,  Oarbo- 
dynamite.  Dynamite  No.  1,  Explosive  gelatine,  Forcite,  Gelatine  dyna- 
mite. Gun-cotton,  Nitro-glycerine,  Eoburite,  and  Tonite.  Assuming  Dy- 
namite No.  1  as  100,  Abbot  and  Bucknill  give  the  relative  strengths 
under  water  of  certain  ones  of  them,  per  pound, 


Explosiye. 


Blasting  ^^elatine  .. 

Forcite  gelatine 

Gelatine  dynamite. 
Dynamite  Ko.l.... 
Gun-cotton  (dry) . . 
6an-cotton  (wet) . . 

Tonite 

Nltro-glycerine . . . . 
Gpnpowder 


Strength. 


Abbot.   I  BuckntU. 


142 
133 
123 
100 
100 

ao 

85 


25 


Bellite,  at  distances  varying  from  17^  to  12^  feet  under  water,  has 
proved  itself  from  10  to  15  per  cent,  more  effective  than  Gun-cotton. 
Carbodynamite  is  said  to  be  superior  to  Dynamite  No.  1  in  explosive 
power ;  and  Eoburite,  when  tested  on  land,  has  shown  an  explosive  ef- 
fect inferior  to  Blasting  gelatine,  and  superior  to  Gun-cotton. 

Using  these  respective  relative  strengths  and  assumed  necessary 
pressures,  Bucknill  and  Abbot  have  arrived  at  the  following  relative 
horizontal  distances  and  charges  necessary  to  inflict  a  fatal  blow  on  a 
modern  ironclad : 

BUCKNILL. 


I>iatanoe  in  feet. .. 

Blasting  gelatine . 
Forcite  gelatine .. 
Gelatine  dynamite 
Dynamite  Ko.  1 . . . 

Gun-cotton 

Gunpowder 


2.5 


4.7 
5.1 
5.4 
&6 
6.8 


Lbt 
28.5 
25 
27 
33 
33 


26.41132 


10 


Lbt 
76 
80 
87 

107 

107 

428 


20 


Lbt 
177 
168 
106 
251 
251 

1,004 


80 


38 


Lbt  \Lbt 
274 
293 


316 

389 

880 

1,556 


500 
500 


40 


Lbt 

869 
395 
427 
525 
625 
2,100 


45 


Lbt 


600 
600 


47 


Lbt 


500 


60 


Lbt 


52 


Lbt 


54 


465  484 
496.... 


558 


587 

6601687 
660  687 
...2,640.... 


Lbt 
500 


60 


Lbt 
600 


67 


Lbt 


960 


78 


90 


Lbt  Lbt 
900 


900 
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ABBOT. 


Distance  in  feot... 

S.3 
Lbt. 

6 

10 

14.7 
Lbt. 

16.3 

19.5 

20 

Lbt. 
67 

30 

31.7 

3S    1     iA 

Blasting  gelatine 

Dynamite  No.  1 

Lbt. 
4 

Lbs. 
17 

lJ)t. 

Lbt. 

Lbt. 
160 

Lbt. 

Litt.  IM. 

ai 

100 

5O0  ' 

Gun>eotton 

100 



500 

GunDOW<ler 

100 

500 

Those  tables  show  a  marked  difference  in  o|)inion  as  to  the  weigiitB 
of  different  explosives  required,  bat  Colonel  Bucknill  claims  the  pnio- 
tical  results  obtained  by  the  experiments  of  the  English  on  the  Obenm, 
the  Danes  and  Swedes  at  Oarlskrona,  and  others  bv  the  French  and 
United  States  Governments,  go  to  prove  his  theories.  It  may  be  of  in- 
terest to  compare  these  tables  with  the  charges  adopted  by  the  French 
and  Italian  Oovernments  for  ground  mines  as  the  results  of  their  ex- 
periments, the  Italians  considering  their  charges  effective  for  a  hori- 
zontal distance  of  25  feet : 

FRAlfCE. 


Dentil  of  wftter.  in  feet....... ■..•...... 

26-36 

50 

0. 

67 

Lbt. 
1,100 

73 

IB 

Qon.cotton  ........................................ 

Lbt. 
550 
2,200 

Lbs. 
660 
3.300 

Lbt. 
860 
4,400 

Lbt. 
1,320 

Cnnnowdfir ...._.............................-. 



i 

ITALY. 


Denth  of  water,  in  feet........... 

16i-26J 

26i-36 

36-49i 

491-59 

59-65^1 

<iH->^ 

Qan-cotton 

Lbt. 
440 
1,100 

Lbt. 
440 
2,200 

Lbt. 
880 
3,300 

Lbt. 
880 
4,400 

Lbt.  ' 
1.1W 

Lbt 

Gnnoowder 

The  advantage  gained  for  the  explosive  by  having  the  vessel  in  the 
line  of  least  resistance  is  well  shown  by  Abbot's  table,  showing  effectifc 
horizontal  and  vertical  striking  distances,  viz : 


Blasting  gelatine 
Dynamite  Ko.  1 . 

Gan-cotton 

Gunpowder 


100-pottnd  charge. 


Horieontai.l   Vertical. 


500-poand  cIurpG. 


Feet. 

18.2 

16.3 

14.7 

3.3 


Fett. 
20.3 
18.6 
17.3  ! 
3.3  : 


Horizontal. 

Feet 

39.1 
35.0 
31.7 


V«rt) 


/« 


18.5  i 


.7 
6 
3 

i 
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Bat  all  of  these  results  may  be  very  luach  intlaenced  by  the  disposi- 
tion of  weights  and  internal  arrangements  of  the  vessel.  In  the  Italian 
experiments  with  a  model  of  a  triple  bottom,  75  pounds  of  G  un-cotton 
exploded  in  contact  broke  through  two  of  them,  but  when  the  spac^ 
between  the  two  inner  ones  was  filled  with  coal,  only  the  outer  bottom 
was  injured. 

It  is  seen  from  the  tables  above  that  Blasting  gelatine  is  recognized 
by  both  authorities  as  the  most  powerful  explosive. 

So  far  as  stability  is  concerned,  that  of  Bellite  and  Boburite,  they 
being  of  the  Sprengel  type,  seems  to  be  assured.  The  gelatine  class  ia 
still  open  to  question,  but  when  pure  ingredients  are  used  in  their  man- 
ntacture  their  stability  seems  to  be  good.  It  is  in  this  quality  that 
Foroite  seems  to  have  the  advantage  over  Blasting  gelatine.  Dynamite 
loses  strength  by  the  evaporation  of  li^itro-glycerine.  Pure  Oun-cotton, 
whether  wet  or  dry,  is  unaffected  in  stability  by  moderate  changes  of 
heat,  even  when  kept  for  long  periods,  and  with  the  exception  of  the 
Sprengel  type,  it  probably  excels  the  other  explosives  in  this  quality. 

The  explosive  properties  of  Gun*cotton,  Forcite,  and  Gelatine  dyna- 
mite are  unaffected. by  water.  Dynamite  loses  6  per  cent,  of  its  power 
when  drowned  in  water.  Blasting  gelatine,  after  long  immersion, 
changes  its  color  slightly,  but  does  not  deteriorate ;  and  Oarbo-dyna- 
mite  is  stated  to  have  been  immersed  for  eight  months  without  being 
affected.  Nitro-glycerine  is  insoluble  in  water ;  the  explosive  effects  of 
Forcite  are  the  same  whether  it  is  dry  compressed  or  wet  granulated ; 
Boburite  is  affected  by  damp,  but  Mr.  Lay  has  nevertheless  adopted  it 
for  use  in  his  torpedo;  and  Bellite,  from  its  resemblance  to  Boburite, 
probably  is  similarly  afi'ected.  We  thus  see  that  the  requisite  of  being 
unaffected  by  water  is  fulfilled  by  several  of  the  high  explosives. 

With  regard  to  safety  in  handling  and  transportation  and  non-sensi- 
tiveness to  shock,  the  value  of  the  Sprengel- type  explosive,  Bellite,  and 
Boburite  is  apparent,  so  long  as  the  ingredients  are  kept  separated. 
Dynamite  and  Nitro-glycerine  are  the  most  sensitive,  and  Oarbo-dyna- 
mite  is  said  to  possess  superior  qualities  to  them.  Gelatine  dynamite 
is  less  sensitive  than  Dynamite,  but  should  not  be  exposed  to  the  trop- 
ical sun ;  and  Forcite,  while  possessing  superior  qualities  to  those  above 
.mentioned,  can  be  exploded  by  the  impact  of  musket  balls  at  short 
range.  Tonite  and  Explosive  gelatine  have  proved  themselves  very 
safe  explosives  and  incapable  of  being  exploded  by  shock  or  friction ; 
but  wet  Gun-cotton  is  generally  accepted  as  the  safest  known  explosive. 

Gun-cotton  is  more  liable  to  detonation  by  influence  when  dry  than 
when  wet,  and  Dynamite  when  compressed  than  when  loose.  Gelatine 
'dynamite  and  Blasting  gelatine  are  less  sensitive  than  Dynamite  No.  1, 
Blasting  gelatine  bonyant  mines  of  500  pounds  requiring  456  feet  spac- 
ing, while  wet  Gun-cotton  requires  321  feet,  and  gunpowder  100  feet. 
Forcite  resembles  Blasting  gelatine,  and  in  experiments  made  by  Abbot, 
three-fourths  pound  charges  were  placed  at  20,  14, 10,  8,  6,  and  4  feet 
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from  an  initial  charge  of  1  poand  of  Dynamite,  and  all  failed  to  explode 
by  sympathy,  and  one  sach  charge,  placed  at  3  feet  distance  exploded. 
Dynamite  under  similar  circamstances  explodes  at  20  feet.  Zalinski 
considers  that  the  explosion  of  100  ppnndsof  Blasting  gelatine  will  cause 
sympathetic  explosion  to  all  charges  within  a  radius  of  50  feet  BeUite 
has  withstood  several  tests  of  explosions  of  other  masses  near  it,  and 
Bobnrite  and  Tonite,  requiring  strong  detonators  to  explode  t^em,  prob- 
ably possess  this  desired  quality  to  a  greater  or  lees  extent 

Water  being  slightly  compressible,  an  explosive  should  not  be  too 
quick  in  its  action  in  order  to  allow  time  for  its  full  force  to  act;  henoe 
quicker  detonation  in  the  air  does  not  denote  greater  destructive  eflEeds 
under  water;  but  an  explosive  should  be  quick  enough  to  produce 
shattering  rather  than  rending  effects.  Nitro-glycerine  is  too  quick  in 
its  action  and  Dynamite  too  local,  being  less  effective  than  Gun-cotton 
when  exploded  at  a  distance.  Boburite  is  lacking  in  local  effect,  and 
wet  Oun-cotton  is  more  powerful  than  dry  Oun-cotton  or  Dynamite. 
Blasting  gelatine  and  the  Nitro-gelatine  derivatives  are  slower  acting 
than  Dynamite  but  more  local  than  Gun-cotton,  and,  producing  a  great 
shattering  effect,  they  probably  excel  it  in  this  qualify. 

The  specific  gravities  of  the  explosives  under  discussion  are : 


BeUite 

C«rbo*dyn»mite  .. 
Dynamite  No.  1 . . . 
Bliwting  geUtlne  . 
FoTclte 

Gelatine  dynamite 


1.2-1.4 

1.5 

4.6 

1.54 

1.61 

1.55 


Gnn-cotten  (dry) 

Gun-cotton  (wet,  25  per  oent. 

wafer) 

Nitro'g^lyoerine 

Bobarite 

Tonite 


1.06 

1.82 
L6 
0)1-4 
1.28 


And  from  the  table  it  is  seen  that  Nitro-glycerine  and  Dynamite  No.  1 
are  the  heaviest  ones;  but  that  the  gelatines  are  only  slightly  inferior 
to  them,  Gun-cotton  being  decidedly  deficient  in  this  quality,  which  per- 
mits of  heavy  charges  being  contained  in  fixed  capacities. 

As  prepared  for  use  Boburite  is  in  powdered  form,  Bellite  is  granu- 
lated, and  Dynamite  is  either  granular  or  in  cartridges.  Tonite  is  also 
put  up  in  the  form  of  cartridges.  The  gelatines  are  plastic,  of  the  con- 
sistency of  honey,  and  are  therefore  more  convenient  to  handle,  shaping 
themselves  to  the  containing  vessel.  Oun-cotton  can  be  compressed  to 
any  desired  shape,  and  when  wet,  can  be  cut  or  sawed  at  will. 

Summing  up,  we  find  Blasting  gelatine  and  Gun-cotton  as  the  two  ex- 
plosives best  fulfilling  all  the  requirements,  and  they  are  the  ones  gen- 
erally in  use  for  submarine  work.  Blasting  gelatine  shows  a  superiority 
with  regard  to  strength,  shattering  effects,  plasticity,  and  specific  grav- 
ity ;  but  Gun-cotton,  from  its  stability,  safety,  and  capability  of  exerting 
its  full  force,  even  when  confined  simply  in  a  net,  combined  with  its 
high  standing  in  the  other  requirements,  all  tend  to  make  it  probably 
the  best  high  explosive  for  naval  use.  Forcite  and  Bellite  probably  stand 
next  in  order  of  superiority. 


SERVICE   HIGH  EXPLOSIVES.  399 

Experiments  in  England  have  shown  that  with  a  ship  of  theRerculea 
type,  with  doable  bottom  empty  and  coal  bankers  fall,  96  pounds  of  Gnn- 
cotton  exploded  in  oontact  will  sink  her,  220  ponnds  at  30  feet  hori- 
zontal distance  inflicted  no  serioas  damage ;  and  500  ponnds  at  a  hori- 
zontal distance  of  100  feet  will  probably  serioasly  damage  the  pipes 
and  machinery.  Wet  Onn-cotton,  in  addition  to  the  falminate  primer 
requires  about  1  pound  dry  Gun-cotton  disks  to  cause  an  explosion  of 
the  first  order. 

As  the  utility  of  High  Explosives  in  warfare  became?  better  recog- 
nized, the  desirability  of  regulating  their  sensitiveness,  so  as  to  enable 
them  to  be  projected  through  the  air,  became  very  apparent.  The  va- 
rious dirigible  and  auto-mobile  torpedoes  carry  large  charges  of  explo- 
sives, but  they  are  limited  as  to  range  and  accuracy,  and,  being  self- 
destructive,  are  costly. 

The  first  successful  stejps  toward  accomplishing  this  problem  were 
where  charges  of  High  Explosives  were  projected  at  low  initial  veloci- 
ties and  moderate  ranges,  as  by  the  Zaiinski  pneumatic  gun;  but  the 
power  of  projectiles  so  discharged  which  contain  60  per  cent,  weight 
of  explosive,  is  limited  to  torpedo  effect,  countermining,  effect  of  high- 
angle  fire,  and  injury  to  unprotected  sides  or  exposed  sloping  decks. 

This  was  a  great  step,  but  progress  required  a  still  greater  advance. 
Direct  fire  and  penetration  are  desired;  and  in  order  to  increase  the 
danger  space  it  is  necessary  to  reduce  the  height  of  the  trajectoiy,  and 
therefore  increase  the  initial  velocity  which  increases  the  range.  To 
accomplish  the  penetration  of  modern  armor,  armor- piercing  shells,  with 
very  thick  walls,  must  be  used ;  and  as  the  space  containing  the  burst- 
ing charge  is  proportionately  reduced  the  necessity  of  a  more  violent 
bursting  charge  than  gunpowder,  and  one  that  is  not  so  liable  to  ex- 
plode by  the  heat  generated  before  perforation,  is  evident. 

For  use  against  exposed  bodies  of  men  gunpowder  is  still  an  excel- 
lent agent,  being  less  local  than  the  High  Explosives  and  not  breaking 
the  shell  into  such  small  fragments,  it  being  maintained  that  to  disable 
a  man  a  shell  fragment  should  weigh  not  less  than  1  ounce  and  have  a 
velocity  of  500  f.  s.,  which  is  equivalent  to  one-eighth  foot  ton.  The 
High  Explosive,  however,  in  addition  to  its  great  moral  effect  is  capable 
of  throwing  pieces  of  the  shattered  projectile  to  the  rear,  which  prin- 
ciple is  used  by  the  Germans  against  men  protected  by  bomb  proofs. 

As  explosive  charges  for  thick  armor-piercing  (a.  p.)  shells,  or  for 
large  demolishing  charges  in  thin  shells  for  use  against  fortifications 
and  engineering  works,  the  High  Explosives  are  most  efficient.  But 
when  employed  against  armored  vessels  the  effect  is  very  slight  unless 
the  projectile  penetrates  before  explosion,  or  perforates,  in  which  case  it 
attains  its  maximum  effect.  Charges  as  high  as  100  pounds  of  Gun- 
cotton  and  Dynamite  have  been  exploded  against  the  face  of  vertical 
armor  without  producing  any  material  damage,  and  it  is  not  believed 
that  the  heaviest  projectile  yet  fired  from  the  Zaiinski  pneumatic  gun 


400  SERVICE   HIGH   EXPLOSIVES. 

will  seriously  damage  a  vessel  if  exploded  in  contaoti  with  the  &oe  of 
the  armored  sides. 

For  use  agaiust  torpedo  boats  Obalon  states  that  High-Szploave 
projectiles  from  rapid-fire  guns  are  very  much  more  effective  than  gun- 
powder projectiles  from  large  guns.  He  shows  that  projectiles  contain- 
ing 22  pounds  of  Ghelatine  dynamite  will  sink  a  torpedo  boat  within  a 
radius  of  37  feet  of  the  explosion,  and  13  pounds,  at  29  feet  distanoe. 
Hence,  the  object  to  be  accomplished  is  to  so  deaden  the  exi^osive 
that  it  may  remain  inactive  until  the  desired  moment^  when  it  is 
exploded  by  a  fuze.  This  has  been  effected  to  such  a  degree  that  an 
initial  velocity  of  2,000  f.  s.  is  said  to  have  been  reached;  penetration 
of  12  inches  of  wrought  iron  before  explosion  has  been  accomplished; 
and  successful  delayed-action  fuzes  are  now  in  use.  The  bursting 
charges  employed  in  such  projectiles  seldom  exceed  30  per  cent,  of  their 
total  weight. 

For  use  in  projectiles  the  requirements  of  an  explosive  are  essentially 
the  same  as  for  submarine  use,  excepting  that  the  quality  of  being  nn- 
affected  by  water  is  unnecessary,  and  its  effectiveness  is  not  decreased 
by  being  quick  in  its  action ;  but  non-sensitiveness  to  shock  is  of  (he 
most  vital  impOTtance. 

Of  the  explosives  selected  for  discussion,  Ecrasite,  Emmensite,  Hello- 
fite.  Lyddite,  and  Melinite  were  not  considered  under  submarine  explo- 
sives, they  being  better  adapted  to  other  service  uses.  What  their 
relative  values  may  be  for  military  uses  may  be  judged  by  a  oonaideia- 
tion  of  the  results  that  have  been  experimentally  attained. 

BeUite* — An  8-pound  charge,  exploded  under  a  section  of  railroad, 
smashed  both  rails,  splintered  sleepers,  and  made,  a  crater  12  feet  ia 
diameter.  Three  pounds  buried  4  feet  in  the  earth  made  a  hole  11  £det 
wide  and  9  feet  deep,  gunpowder  under  the  same  conditions  making  one 
4  feet  by  2  feet.  Tested  comparatively  with  Dynamite  on  horizontal 
three-fourths-inch  plates,  2  ounces  of  each  penetrated  the  plate,  the 
bulge  of  the  Bellite  one  being  3  inches  and  of  the  Dynamite  2^  inches, 
showing  the  Bellite  to  produce  a  greater  rending  efiect.  A  fragment^ 
fired  as  a  projectile  from  a  ISo.  S  small  arm  foiled  to  explode  on  impact 
with  an  iron  plate;  but  a  weight  of  59  pounds,  when  dropped  a  distanoe 
of  5  feet  on  a  small  quantity  of  Bellite^  produced  a  mild  explosion,  and 
when  the  distance  was  increased  to  10  fe43t  a  sharp  explosion  resulted. 
It  has  been  tested  by  officers  of  the  Swedish  Artillery,  and  fQund  suita- 
ble as  an  explosive  for  grenades. 

Blasting  gelatine, — Shells  containing  50  pounds  of  Blasting  gelatine 
and  5  pounds  of  Dynamite,  fired  from  Zalinski's  pneumatic  gun,  sank 
the  schooner  Sillimanj  by  torpedo  effect,  at  a  distance  of  1,864  yajds. 
Charges  composed  of  300  pounds  of  Blasting  gelatine  and  200  pounds 
of  Dynamite  have  been  fired  1  mile  by  a  similar  gun,  and  according  to 
Abbott's  formulae  would  have  sunk  an  ironclad  within  47  feet  and  pene- 
trated 50  feet  of  cement    ^aUnslvi  also  proposes  to  clear  a  channel 
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100  yards  wide  and  2  miles  long  by  one  hundred  and  sixty  lOO-ponnd 
charges  of  Blasting  gelatine.  These  experiments  show  the  feasibility 
of  successfally  firing  Blasting  gelatine  from  pnenmatic  gnns.  In  1864 
the  English  fired  charges  from  a  3- pounder  Fordenfeldt  B.  F.  gun,  and 
in  1885  Mr,  Nordenfeldt  fired  it  from  a  6-poander  with  an  initial  velocity 
of  2,000  f,  s.,  all  the  shells  exploding  by  a  base  faze  against  the  target; 
but  when  the  English  tried  it  in  a  7-inch  gun,  in  1885,  it  burst  the  gun. 
Two  experiments  were  made  in  the  United  States  in  1887,  with  a  3.2 
inch  rifle,  to  fire  charges  in  a  shell  fitted  with  an  air  cylinder  and  piston 
rod  to  diminish  the  shock  of  discharge,  but  on  both  occasions  the  gun 
burst  As  a  result,  it  is  evident  that  Blasting  gelatine  is  not  suitable 
to  use  in  large  powder  guns. 

Explosive  gelatine. — It  has  withstood  the  shock  of  rifle  bullets  fired 
into  it  at  short  range.  Experiments  in  Switzerland  show  it  to  be  more 
difficult  to  explode,  and  more  powerful  than  Dynamite.  A  4.72-inch  shell 
required  0.8  pound  of  Dynamite  or  0.4  pound  of  Explosive  gelatine  to 
burst  it.  In  1883  and  1884  the  United  States  Ordnance  Board  fired 
seven  3-inch  shells,  each  containing  6^  ounces  of  Explosive  gelatine,  and 
all  but  one  burst  before  reaching  the  target.  Deciding  that  the  prema- 
ture explosions  were  due  to  heat  generated  in  the  revolving  projectile, 
and  not  to  the  shock  of  discharge,  projectiles  specially  fitted  with  interior 
wooden  and  pasteboard  cylinders  and  copper  diaphragms  were  experi- 
mented with  in  3  and  8  inch'  gnns,  but  some  premature  bursts  occurred 
in  each  case.  Other  devices  have  been  patented  to  discharge  this  ex- 
plosive from  powder  guns  with  questionable  success,  one  of  the  most 
successful  experiments  having  taken  place  in  1888  by  the  Turkish  Gov- 
ernment with  a  6-inch  Snyder  shell  containing  a  10- pound  charge.  A 
12-inch  target  was  overturned  at  the  first  shot,  and  ten  rounds  were  fired 
successfully.  This  explosive  is  very  powerful,  and  has  withstood  severe 
shock  tests,  but  its  adaptability  to  use  in  powder  guns  yet  remains  to 
be  developed. 

Dynamite  No.  1. — ^For  use  against  earthworks,  Zalinski  estimates  that 
his  dynamite  shell  will  remove  2,000  pounds  of  sand  for  1  pound  Dyna- 
mite; Abbot  places  the  figures  at  500  pounds  of  sand.  General  Gillmore 
oonsiders  that  1  pound  of  gunpowder  will  remove  3^  pounds  sand. 

The  eflect  of  Dynamite  on  horizontal  plates  is  shown  by  Zalinski's 
experiment  where  20  pounds  exploded  on  top  of  fifteen  seven-eighths- 
inch  plates,  with  boiler-plate  shield,  broke  seven  plates  and  shattered 
the  shield^  and  70  pounds  on  fifteen  five-eighths-inch  plates  perforated 
twelve  of  them  and  riddled  and  blew  the  plates  30  yards. 

Against  vertical  armor,  8  ounces  exploded  against  the  face  of  a  three- 
fonrths-inch  plate  simply  bent  it,  and  100  pounds  produced  no  material 
damage  when  exploded  against  the  face  of  twelve  1-inch  plates  bolted 
together.  When  explosion  takes  place  by  shock  of  impact  of  a  projec- 
tile detonation  is  so  instantaneous  that  less  penetration  is  accomplished 
than  with  an  empty  shell;  but  when  a  fuze  is  Uised  its  position, 
1538— No.  X 26 
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whether  iu  front  of  or  behind  the  charge,  is  of  great  iinportanoe.  Thui 
is  shown  by  lO-poond  charges  producing  holes  in  a  1-inch  plate  of  % 
and  192  s<]^iare  inches  with  the  faze  in  front  and  rear  respectively;  and 
also  by  a  4-inch  Zalinski  shell  penetrating  seven-eighths  inch  in  tJie 
first  case  and  4.5  inches  with  the  faze  in  the  rear  set  to  barst  one-eigintli 
inch  in  front  of  the  target. 

In  1867  shells  loaded  with  1.65  pounds  of  Dynamite  were  saocessfaDy 
fii'ed  in  Sweden  from  an  18-poander  howitzer  with  2  pounds  powder 
charge,  and  from  that  time  up  to  1884  numerons  firing  trials  have  takea 
place  with  varying  success.  These  trials  have  been  confined  to  guns  of 
small  calibre,  a  24>pounder  howitzer  being  the  largest  used,  and  small 
bursting  charges  of  from  5^  ounces  to  1.65  pounds.  When  servioe 
charges  have  been  successfully  used,  it  can  be  assumed  that  the  Dyna- 
mite was  of  excellent  quality;  but  in  most  cases  explosions  have 
occurred  when  the  charges  have  been  increased  to  service  conditions. 
Yarions  methods,  such  as  Snyder's,  Justin's,  and  Gray  don's,  have  heen 
devised  by  fitting  the  projectile  to  relieve  the  shock  of  discharge  or 
heat  in  the  bore,  but  as  yet  they  are  imperfect.  The  most  snccessfalis 
Graydon's  method,  in  which  Dynamite  is  rolle4  into  pellets  in  paraffined 
paper,  and  the  shell  is  lined  with  asbestos ;  asbestos  wads  being  also 
placed  between  the  charge  and  projectile.  Fifty-two  4^-inch  shells  were 
fired  successfully  in  1886  at  a  range  of  2,200  yards,  and  in  1887  74ach 
shells,  containing  2.3  pounds  each,  penetrated  a  target  to  depths  of  2 
and  4  inches,  completely  wrecking  it.  Dynamite  so  prepared,  however, 
will  explode  from  concussion,  and  special  shells  are  necessary  for  its 
use. 

Owing  to  its  sensitiveness  to  shock  and  heat,  Dynamite  does  not 
seem  suited  to  withstand  the  heat  generated,  or  great  shock  prodaced, 
in  large  powder  guns,  which  latter  quality  may  vary  a  couple  of  tons 
with  charges  of  equal  weight  according  to  variations  iu  the  condition 
of  the  powder. 

Ecrasite. — Shells  charged  with  this  explosive  were  successfnlly 
fired  in  May,  1889,  and  later  in  the  same  year  an  8.24-inch  shell  weighing 
206.6  pounds,  containing  15.88  pounds  charge,  perforated  two  plates, 
each  4  inches  thick,  and  exploded  in  a  third  plate.  When  tested  against 
masonry,  ten  shots  completely  destroyed  an  old  fort  at  Olmiitz,  not  a  sin- 
gle casemate  remaining  intact ;  and  against  earthworks,  mortar  shells 
charged  with  Ecrasite  are  said  to  be  very  destructive.  It  is  reported 
that  palisades  representing  500  men,  when  fired  at  by  Ectasite  shells 
at  a  distance  of  1,300  yards,  were  all  injured. 

Ummensite. — When  fired  into  by  a  pistol  ball,  only  the  particles  ac- 
tually struck  explode,  the  detonation  not  being  communicated  to  the 
mass.  Cartridges  1^  inches  in  diameter,  put  up  in  a  tin  case  and  fired 
as  a  projectile  from  a  small  gun,  perforated  a  2inch  board  without  ex- 
ploding. Seven-ounce  cartridges  detonated  on  the  sides^  top,  and  bot- 
tom of  five-eighths-inch  iron  plates,  broke  them  in  every  case.    It  hss 
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not  yet  been  experimented  with  in  gans  of  large  calibre,  but  its  qnali<i 
ties,  as  developed  in  tests  of  small  quantities,  show  that  it  is  well 
worthy  of  exhanstiveexperimentH.  The  explosive  charge  of  the  Sims- 
Edison  torpedo,  at  present  being  experimented  with  abroad,  is  500 
pounds  of  Bmmensite. 

jPorcite.— Charges  of  11  and  12  pounds  of  Forcite  have  been  fired 
successfully  from  a  6-inch  gun  in  Snyder  shells,  and  all  exploded  on 
impact  against  rock.  But  it  possesses  the  disadvantage  of  exploding 
when  struck  by  musket  balls,  and  by  some  authorities  its  stability  is  still 
questioned. 

Gelatine  dynamite. — ^This  explosive  is  open  to  the  same  objection  as 
Forcite }  that  is,  it  can  be  exploded  by  the  impact  of  a  bullet  fired  from 
a  small  arm.  In  May,  1888,  during  the  experimental  firing  into  a  knap- 
sack containing  Gelatine  dynamite  by  a  commission  in  Italy,  it  exploded 
and  wounded  several  officers. 

Ghruson^s  Mixture^  or  Hellofite. — ^The  shells  are  fitted  to  contain  the  two 
ingredients,  binitro-benzole  and  nitric  acid,  in  separate  glass  or  porce- 
lain vessels,  and  are  fuzed  either  in  the  head  or  base.  In  the  common 
shell,  the  nitric  acid  receptacle  is  placed  in  front  and  the  shock  of  dis- 
charge drives  it  to  the  rear  and  breaks  it,  complete  mixture  being  ac- 
complished by  the  revolving  of  the  projectile  during  flight,  and  explo- 
sion by  a  time  or  percussion  fuze.  The  a.  p.  shell  contains  the  nitric 
acid  in  the  rear,  the  breaking  and  mixing  taking  place  upon  shock  of 
impact,  and  explosion  by  a  delayed  action  fuze.  The  interior  of  the 
shell  is  lined  with  rubber  or  felt.  In  1883,  six  5.91-inch  shells,  each  con* 
taining  2.4  pounds,  were  fired  at  a  parapet  at  875  yards  raoge,  and  pro- 
duced a  hole  of  a  capacity  of  467  cubic  feet,  while  that  made  by  six 
similar  shells  loaded  with  gunpowder  was  13  cubic  feet.  In  1884  at 
Palmanova,5.91-ineh  shells  containing  3f  pounds  gunpowder,  2.6 pounds 
Gruson's  Mixture,  and  25^  pounds  gunpowder  (special  6-calibre  torpedo 
shell)  were  fired  at  rest  against  earth-covered  casemates,  and  Gruson's 
were  found  slightly  superior  to  the  ordinary  shell,  but  inferior  to  the 
torpedo  shell.  With  an  increased  charge  of  4.2  pounds,  the  Gruson  shell 
excavated  a  hole  of  one-third  the  capacity  of  that  of  the  25^  pound 
gunpowder  torpedo  shell. 

Twelve  shells,  fired  from  a  5.91-inch  mortar  with  2.6  pounds  of  pow- 
der, at  a  range  of  2,958  yards,  exploded  upon  impact,  and  none  pre- 
maturely ;  but  their  flight  was  inaccurate  on  account  of  the  centre  of 
gravity  being  wrongly  placed.  Three 9.45inch  shells,  each  containing 
12.2  pounds  of  Hellofite,  were  fired  firom  a  mortar  with  a  powder  charge 
of  9^  pounds,  and  their  effect  was  less  than  similar  shells  containing  21 
pounds  wet  Gun-cotton.  When  tested  against  horizontal  armor  11-inch 
shells,  containing  15.8  pounds  of  Hellofite  and  22  pounds  of  gunpowder, 
respectively,  were  used,  the  Gruson  shell  showing  slightly  superior 
results. 

During  the  experiments  no  premature  explosions  are  recorded,  and 
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the  Mixture  has  proved  itself  safe  to  handle  and  fire ;  bat  it  reqaires 
interior  fittings  to  the  shell  that  considerably  redace  its  available  ex- 
plosive capacity.  Its  power  is  generally  considered  eqaal  to  that  of 
Nitro-glycerine. 

Chm-cotton. — Dry  Gun-cotton  will  not  resist  the  shock  of  dischar^  of 
a  powder  gun  under  service  conditions.  Experiments  in  England  from 
1864  to  1867  showed  that  charges  of  3  pounds  in  specially  lined  sheila, 
when  fired  with  an  initial  velocity  of  r,300  f.  s.,  were  exploded  prema- 
turely ;  and  although  18  pound  charges  have  been  successfully  fired 
from  a  24-pounder  gun,  and  ^-pound  charges  from  a  20-pounder  gun,  at 
the  Torpedo  Station,  it  simply  indicates  the  perfection  reached  in  ifeB 
manufacture  at  that  place, 

Wl^en  wet  or  saturated  with  parafiBn,  Grun-cotton  is  safe  for  use  and 
is  capable  of  penetrating  armor  without  ignition.  When  a  small  per- 
centage of  water  is  used,  the  detonation  produced  by  impact  is  of  a  low 
order.  Wet  Gun-cotton  can  not  be  ignited  by  rifle  bullets  fired  into  it 
at  short  range. 

As  generally  used  for  explosive  charges  of  shells,  wet  Gun-cotton  is 
compressed  into  discs  and  prismatic  or  cylindrical  grains.  When  used 
in  the  latter  form,  the  charges'are  of  about  one-third  less  weight,  and 
compactness  is  produced  by  paraffin,  or  mixtures  of  it  and  canauba 
wax,  poured  in  at  a  temperature  of  180^  F.,  a  hollow  space  being  left 
in  the  axis  of  the  shell  for  the  detonating  charge.  This  detonating 
charge  is  composed  of  a  fuze  and  dry  Gun-cotton,  and  must  be  of  suffi- 
cient size  to  produce  an  explosion  of  the  first  order.  At  Palmanova  a 
5.91-inch  shell,  cont«aining  a  23J-pound  charge,  failed  to  explode  with  a 
detonating  charge  of  one-fourth  pound  dry  Gun*cottou  and  one-eighth 
pound  of  Dynamite. 

In  1882,  trials  with  5-calibre  mortar  shells,  containing  discs  of  wet 
compressed  Gun-cotton  of  20  per  cent,  moisture  compacted  with  paraf- 
fin, were  successful  in  Germany,  and  they  now  use  shells  of  11-inch 
calibre,  containing  110  pounds  wet  Gun-cotton.  In  Italy,  mortar  shells 
containing  48  pounds  of  wet  and  paraffined  Gun-cotton,  have  been  fired, 
but  in  both  countries  guns  have  burst  during  experiments.  In  1884, 
Commander  Folger  fired  fifteen  rounds  from  an  80-pouuder  B.  L.  R, 
using  service  charges,  the  shells  containing  3  pounds  of  wet  Gun-cotton 
and  a  one-fourth-inch  oakum  cushion  in  the  base,  and  attained  a  range 
of  2,000  yards  without  any  premature  explosions.  In  1885  a  very  suc- 
cessful series  of  experiments  took  place  at  Walsrode,  with  Gun-cotton 
bursting  charges  in  granular  form  compacted  by  paraffin,  during  which 
over  two  hundred  3.47-inch  shells  were  fired  with  an  initial  velocity  of 
1,476  f.  8. }  common  5.91-iuch  shells  were  fired  from  guns  and  mortars 
with  initial  velocities  of  1,312  f.  s.  and  656  f.  s.,  respectively ;  and  5.91- 
inch  6calibre  shells  were  fired  from  a  gun,  all  without  any  premature 
explosions ;  thus  showing  the  suitability  of  wet  Gun-cotton  as  a  burst- 
ing charge  for  powder  gun  shells. 
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As  a  bursting  charge  for  shells  used  against  troops  the  English  ex- 
periments in  1875  with  9-inch  shells  containing  from  10  to  12  pounds 
of  Gun-cotton,  showed  it  to  be  very  good. 

Its  eftect  on  horizontal  armor  was  shown,  in  1884  by  Commander 
Folger,  a  25- pound  charge  blowing  a  hole  of  56  square  inches  through 
three  1-inch  plates  and  7^  inches  in  the  ground. 

To  determine  the  destructive  effects  of  wet  Gun-cotton  shells  against 
earthworks,  iu  1883  the  Germans  fired  8.27 -inch  5'Calibre  mortar  shells 
containing  41.8  pounds  at  a  casemate  composed  of  3.28  feet  of  brick, 
31.5  inches  of  cement,  and  3.28  feet  to  4.92  feet  of  earth,  and  the  shells 
perforated  and  burst  inside.  They  also  fired  6-calibre  8.27-inch  shells 
with  bursting  charges  of  57.2  pounds,  which  required  16.4  feet  protec- 
tion  to  keep  them  from  perforating. 

At  Palmauova  in  1884,  a  shell  containing  24.2  pounds  of  compressed 
Gun-cotton  was  exploded  on  top  of  a  vault  of  a  thickness  of  35.4  inches 
covered  with  7.9  inches  of  cement  and  6.56  feet  of  earth,  and  blew  a 
hole  5.6  feet  in  diameter  through  It;  while  a  shell  containing  25^ 
pounds  of  gunpowder,  buried  19.7  inches  under  the  earth,  failed  to 
injure  it.  A  similar  Gun-cotton  shell,  exploded  19.7  inches  under  the 
earth  of  a  vault  15|  inches  thick  and  similarly  covered,  completely  de- 
stroyed it.  Kmpp  6-calibre  5.91-inch  shells,  containing  23  pounds  wet 
Gun-cotton,  were  successfully  fired  from  mortars,  and  their  penetration 
being  said  to  be  6.56  feet,  the  marked  superiority  of  Gun-cotton  shells 
over  the  gunpowder  ones  is  very  evident.  Mortar  shells  of  9.45  inches, 
with  walls  only  1.57  inches  thick,  containing  21  pounds  of  parafBned 
discs  of  wet  Gun-cotton,  when  exploded  at  rest  produced  excellent  re- 
sults; but  when  fired  from  a  mortar,  several  premature  explosions 
occurred  near  the  muzzle  and  at  distances  of  330  and  440  yards,  the 
shell  probably  being  too  thin  to  withstand  the  pressures.  In  1889  the 
Germans  fired  wet  Gun-cotton  shells  from  5.91-inch  and  8.27-inoh  guns 
at  a  facsimile  of  a  French  fort  with  excellent  results. 

To  determine  the  effects  of  Gun-cotton  shells  against  vertical  armor, 
in  1884  Commander  Folger  fired  three  unfuzed  shells,  containing  3 
X)Ounds  wet  Gun-cotton  and  one-fourth  inch  of  oakum  cushion,  from  an 
80-pounder  B.  L.  B.,  with  an  impact  velocity  of  1,250  f.  s.,  against  eleven 
1-inch  laminated  plates.  All  exploded  on  impact,  the  target  being  simply 
indented  2  inches  for  an  area  of  10  inches  in  diameter,  the  plates  being 
uninjured.  At  Ochta  a  poor  shell  containing  If  pounds'  charge,  fired 
against  a  10-inch  Eolpino  compound  plate,  broke  up  on  impact  and  ex- 
ploded with  insignificant  effect.  By  treatment,  however.  Gun-cotton 
can  be  sufficiently  deadened  to  pierce  armor,  and  then  be  exploded  by 
a  delayed  action  fuze.  On  March  19,  1888,  at  Bubeland,  Germany, 
using  Walsrode  wet  Gun-cotton  treated  with  acetic  acid,  and  von  Fors- 
ter's  delayed  action  fuze,  three  shots  were  fired  from  an  8.27-inch  22- 
calibre  gun,  with  Erupp's  a.  p.  shell,  2^  calibres  long,  containing  2.2- 
I>ounds  bursting  charge,  and  weighing  loaded^  215.6  pounds.    The  pow- 
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der  charge  in  the  first  two  rounds  was  48.4  pounds,  and  in  the  last  30.8 
pounds  of  brown  prismatic  powder,  P.  P.,  0/82.  The  target  was  4.72- 
inch  compound  plate  on  an  oak  backing  23.6  inches  thick,  and  behind 
it  was  an  exploding  chamber  18.37  feet  deep,  the  rear  wall  of  which 
was  composed  of  pine  logs  9.45  inches  thick  backed  by  an  earth  em- 
bankment 11.5  feet  thick  at  the  bottom  and  3.3  feet  at  the  top.  Shot 
l^o.  1  pierced  everything  and  exploded  in  the  air.  Shot  No.  2  perfor- 
ated plate,  backing,  wall,  and  6.6  feet  of  earth,  and  exploded  in  it 
making  a  hole  2.2  feet  deep  and  8.2  feet  in  diameter.  Shot  No.  3  per- 
forated the  plate  and  backing,  and  lodged  in  the  wall  where  it  ex- 
ploded. 

It  is  reported  that  the  Russians  have  successfully  perforated  12  inches 
of  wrought  iron  with  a  9-inch  Oun-cotton  shell  which  exploded  after 
perforation. 

Lyddite. — In  July,  1888,  the  English  fired  6-inch  shells  loaded  with 
gunpowder,  Oun-cotton,  and  Lyddite,  against  the  Besistaiwe^  which  was 
partially  covered  with  4^inch  armor,  for  the  purpose  of  investigating 
comparative  results.  But  five  shots  in  all  were  fired,  and  the  results  were 
kept  secret.  The  daily  papers  state  that  the  Lyddite  shell  exploded  be- 
fore penetration  <<  owing  to  the  over-sensitiveness  of  the  fuze,"  but  the 
experiments  and  those  with  an  8-inoh  gun  in  September,  1888,  showed 
the  practicability  of  ejecting  Lyddite  shells  safely  from  powder  guns. 
Further  experiments  against  the  Resistance  took  place  in  March,  1889, 
using  100-ponnd  6-inch  shells  with  powder  charges  of  42  pounds,  and 
although  secrecy  was  again  observed,  it  is  generally  believed  that  tiie 
Lyddite  was  too  sensitive  and  exploded  upon  impact  with  the  armor. 
Those  shells  which  perforated  the  uuarmored  parts,  however,  burst  in* 
side  the  vessel  and  created  *^  incredible  havoc."  Most  destructive  re* 
suits  are  said  to  have  been  obtained  during  experiments  at  Lydd  against 
armor  targets,  and  it  is  now  stated  that  the  English  have  succeeded  in 
piercing  5  inches  of  armor  with  Lyddite  shells  before  explosion. 

In  Italy  an  unfuzed  shell,  loaded  with  a  substance  said  to  be  Lyddite, 
exploded  upon  impact  with  a  plate  0.63  inch  thick,  tearing  a  hole  4  by  5 
feet }  but  another  shell,  fuzed,  perforated  a  lj65-inoh  plate  and  exploded 
behind  it,  showing  its  uncertain  action,  but  destructive  effects  against 
unprotected  parts. 

Melinite. — That  melinite  shells  can  be  safely  fired  from  powder  guns 
has  been  repeatedly  shown  by  practical  experiments  in  France.  Initial 
velocities  of  2,000  f.  s.  are  said  to  have  been  obtained  with  6.3-inch  guns, 
and  1,300  f.  s.  and  985  f.  s.  with  8.66-inch  mortar  shells  containing  70 
and  121  pounds  respectively.  Shells  weighing  121  pounds  containing 
23  pounds  of  Melinite  have  been  fired  from  6-inch  guns,  and  during 
the  experiments  at  Chalons  against  fortifications,  mortar  shells  oontain- 
ing  197  pounds  were  fired. 

Of  the  five  premature  explosions  that  have  occurred  with  Melinite, 
the  one  previous  to  January,  1887,  was  attributed  to  the  thinness  of  the 
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walls  of  the  shell ;  that  of  a  shell  in  store  at  Belfort,  in  March,  1887,  to 
the  use  of  potash  in  cleaning  oat-  the  shell,  it  ca'osing  chemical  insta- 
bility }  at  Bourges,  April,  1887,  the  explosion  of  a  shell  was  supposed 
to  have  been  cansed  while  inserting  the  fueo;  and  the  second  explosion 
at  Bourges,  October,  1890,  to  the  carelessness  of  a  workman  while  load- 
ing  a  shell*  In  June,  18874  daring  firing  trials  against  the  Bellignettse^ 
the  5.d*inch  gun  burst  at  the  second  round,  using  shells  weighing  6G 
pounds,  and  containing  28  pounds  of  Melinite.  Berthelot  ascribes  this 
accident  to  the  gtease,  used  on  the  screw  thread  of  the  fuze,  getting  in- 
side the  shell  and  setting  up  instability. 

The  vertical  fire  effect  of  melinite  shells  against  cetnent-covered  case- 
mates was  shown  to  be  slight,  4.1  feet  thickness  being  sufficient  pro- 
tection against  8.66'inch  mortar  shells,  containing  121  pounds,  fired 
with  an  initial  velocity  of  984  f.  s.,  which  produced  craters  3.28  feet 
deep  and  4.9  feet  wide,  the  gases  taking  the  line  of  least  resistance. 
But  when  the  explosion  occurred  at  the  foundations  it  was  found  nec- 
essary to  lucre  ase  their  thickness  13.1  feet.  In  experiments  against 
cement  and  armor-&ced  cupolas,  10  feet  of  cement  proved  better  pro- 
tection than  6  and  8  inches  of  armor,  which,  however,  showed  unex- 
pected resistance  and  was  not  perforated.  Disastrous  results  to  the 
personnel  of  fortifications  are  also  to  be  expected  from  the  carbonic 
oxide  produced ;  while  digging  for  melinite  shells,  which  had  been  fired 
several  days  previously,  several  French  soldiers  were  overcome  by  the 
gases. 

In  addition  to  the  above*mentioned  cupola  experiments^  melinitC" 
charged  shells  have  been  further  tried  against  vertical  armor*  In  1887 
the  BeUiqueme^  fitted  with  armor  of  from  4f  to5|  inches  thickness,  was 
fired  at  by  shells  of  5.51  and  6.3  inches  calibres,  weighing  66  and  99 
pounds,  and  containing  6.2  and  8.8  pounds  bursting  charges*  The  re- 
sults were  kept  secret,  but,  in  consequence  of  the  experiments,  the 
French  marine  decided  to  protect  their  ships  with  complete  side  armor 
of  from  4  to  5  inches  thickness.  The  shells  which  exploded  in  the  un- 
protected parts  blew  holes  5  i[eet  square,  and  those  exploded  within 
the  vessel  proved  very  destructive,  scattering  fragments  in  all  direc- 
tions, and  killing  the  sheep  representing  the  crew  by  them  and  the 
poisonous  gases.  During  another  set  of  experiments,  in  June,  1890, 
six  melinite  shells  are  said  to  have  perforated  both  sides  of  the  Pr(yfDenee 
without  exploding,  that  is,  9.4  inches  of  armor  in  all,  she  having  been 
fitted  with  4.7-inch  armor. 

Several  authorities,  English  and  German,  doubt  the  safety  of  Melinite, 
and  assert  that  it  deteriorates  and  decomposes  when  kept  in  the  tropics; 
but  the  French  seem  to  consider  it  safe  to  handle  and  store,  and  have 
added  to  its  safety  by  filling  two-thirds  of  the  shell  with  Oresilite  and 
ramming  Melinite  into  the  other  one-third. 

At  the  explosions  at  Belfort  and  Bourges  it  proved  its  non-sensitive- 
ness to  explosion  by  influence,  in  both  cases  loaded  shells  in  the  near 
vicinity  failing  to  explode. 
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yUrO'glycerine.-^This  explosive,  used  alone,  is  tx>o  sensitiTe  to  shock 
for  asein  powder  guns;  and,  being  in  liqnid  form,  isunsoited  to  service 
uses.  Its  power  and  capability  of  use  in  pneumatic  gnus,  however,  is 
shown  by  the  results  of  an  experiment  conducted  by  the  C^erman  Ad- 
miralty in  1889,  when  two  IL7-inch  shells,  each  containing  66  poonds  of 
Nitro-glycerine,  destroyed  a  vessel  at  a  distance  of  2,080  yards. 

Attempts  have  been  made  to  deaden  its  sensitiveness  to  shock,  Smo- 
lianinoff's  mixture  Americanite^  consisting  of  from  80  per  cent,  to  97  per 
cent,  of  Nitro-glycerine  mixed  with  a  secret  liqnid,  the  fnnction  of  which 
is  to  render  it  less  sensitive  to  shock,  being  among  the  best;  but  although 
twenty  rounds  of  &om  1  pound  to  1^  pounds  of  this  mixture  were  sac- 
cessfully  fired  from  a  24'pounder  in  October,  1887,  and  three  roands 
from  a  100-pounder  Parrott  in  iN'ovember,  1887,  without  premature  ex- 
plosion,  all  in  the  latter  case  exploded  on  impact.  In  June,  1888,  thfee 
shells  were  fired  from  an  8-inch  M.  L.  B«,  but  as  the  third  exploded  on 
impact  with  the  water,  the  explosive  as  yet  developed  seems  too  uno^- 
tain  for  military  uses.  A  special  burster  is  employed  with  this  explos- 
ive, and  its  keeping  qualities,  as  shown  by  a  2^  years'  storage  test, 
proved  excellent. 

Roburite. — Experiments  at  Chatham,  June,  1887,  showed  this  explo- 
sive to  possess  greater  dispersing  effects  than  Gun-cotton  and  as  great 
a  power  as  any  of  the  picric  powders.  Its  great  safety  in  handling 
and  convenient  granular  form,  combined  with  its  strength,  seem  to 
make  it  worthy  of  other  experiments  to  develop  its  serviceability. 

Tonite  has  successfaliy  withstood  severe  tests  for  sensitiveness,  re- 
sisting detonation  by  impact  of  rifle  bullets ;  but  no  data  is  at  hand  of 
actual  firing  tests  with  this  explosive. 

Assuming  gunpowder  as  a  standard  at  I,  the  explosive  effects  of  the 
various  explosives,  as  given  by  different  authorities,  are : 


Blasting  gelatine . . . 

Forcite 

Ecrasite 

Explosive  gelatine. 

Hellofite 

Kitro-glycerine  ... 

Dynamite 

Eromonsite 


16 
15 
15 
13 
13 
13 
11 
'10-4.5 


Tonite 

CartM-dynamite 

Bellite 

Gnn-ootton 

Melinite 

Lyddite 

Roburite 

Gunpowder 


ft.5 
6.5 

5.5 
3 

8(t> 
3 

1 


*  Varying  according  to  grade. 
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From  the  resalts  of  the  experiments  cited  above^  we  can  divide  the 
explosives  nnder  three  heads,  viz : 


A.— Bxploeion  cansed 

by  impact  of  Bniali-ann 

projeotilea. 

B.— Prematare  explo- 
sions darinff  experiments  in 
powder  gnns. 

C— No  prematare  explo- 
sions by  oallets  or  daring 
firing  trials. 

BlaatioK  jcelatiiie. 

Blasting  gelatine. 

BelUte. 

Dynamite,  Na  L 

Bxplosive  gelatine. 

Ecraslte. 

F«rcit«. 

Dynamite,  No.  1. 

Bmmeosite.                * 
Helloflte.                    ^ 

Gelatine  dynamite. 

Gon-ootton,  wet  (none  since 

Kitro-glyeerine. 

1882). 

Lyddite.                     ^  ' 

, 

Melinite  (only  one  explo- 

Bobarite. 

sion). 

Tonite  (no  firing  trials). 

Kitro-glyoerinew 

The  defect  of  those  included  in  colnmn  A  is  a  very  important  one, 
and  unfits  them  for  general  military  use.  Of  those  in  colnmn  B,  wet 
Gun-cotton  has  shown  no  unsafe  qualities  since  1882,  and  is  now  consid- 
ered as  the  safest  known  explosive,  entitling  it  to  be  included  in  col- 
umn G.  Melinite  has  only  had  two  premature  explosions  during  firing 
trials,  and  is  fully  trusted  by  the  French  as  now  prepared.  The  great 
explosive  effect  of  the  others  in  column  B,  however,  make  them  very 
desirable  for  large  detnolishing  charges  when  fired  with  low  initial 
velocities  and  penetration  before  explosion  is  not  required ;  and  from  its 
non-sensitiveness  to  explosion  through  impact  of  projectiles,  Explosive 
gelatine  seems  to  be  the  one  best  fitted  for  use  in  pneumatic  and  other 
guns  where  the  propelling  force  of  moderate  strength,  not  subject  to 
great  variations,  is  gradually  applied. 

Those  included  in  column  G  have  been  shown  to  possess  the  require- 
ments of  stability,  safety,  non-sensitiveness  to  shock,  and  shattering 
effects,  suitable  to  military  uses  from  powder  guns ;  but  of  them,  fiello- 
fite  is  placed  at  the  disadvantage  of  requiring  special  shells,  the  interior 
fittings  of  which  reduce  materially  the  charge  capacity,  and  hence  the 
destructive  effect ;  and  Tonite  has  not  been  sufOiciently  experimented 
with  to  prove  its  adaptability  under  various  conditions. 

Summing  up,  we  find  Explosive  gelatine  eminently  suitable  for  use  in 
pneumatic  guns ;  and  as  bursting  charges  for  projectiles  from  x>owder 
guns — 


Name. 

Type. 

Bellite 

Sprengel. 
Gelatine.  - 
Picric  Powder. 
Nitric  Ester. 
Picric  Powder. 

Do. 
SprengeL 

Ecrasite 

Smmensite 

Gan-cotton  (wet) 

Lj'ddite 

Melinite 

Boburite. .................. . 
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showing  that,  with  the  exception  of  Ecrasite  tmd  Oun-ootton  (wet),  the 
Picric  Powders  and  Sprengel  Explosives  seem  to  be  the  two  types  snp- 
plying  explosives  best  adapted  to  general  military  nse. 

Of  the  various  high  explosives,  the  following  have  been  adopted  in 
different  countries: 
,    Austria :  Ecrasite  has  been  adopted  for  the  Army. 

England :  Oun-cotton  (wet)  is  adopted  for  use  in  submarine  mines, 
and  Lyddite  is  being  experimented  with  for  use  in  shells. 

France :  Oun-cotton  (wet)  is  used  for  submarine  mines,  and  Melinite 
for  shells. 

Germany :  Uses  wet  Oun-cotton  shells. 

Italy:  Has  adopted  wet  Oun-cotton  for  use  in  submarine  mines,  and 
is  experimenting  with  it  and  Lyddite  as  bursting  charges  for  shells. 

Bussia:  Shells  and  submarine  mines  are  loaded  with  wet  Oun- 
cotton. 

Sweden :  Has  adopted  Bellite  as  an  explosive  for  military  and  sab- 
marine  purposes. 

United  States :  Wet  Oun-cotton  has  been  adopted  for  the  Navy  for 
submarine  use^  the  Army  have  used  Dynamite,  but  are  inclined  to 
adopt  Blasting  gelatine  or  Forcite.  The  naval  authorities  are  buildini; 
a  short  rifled  gun  to  experiment  with  shells  charged  with  Emmensite. 

In  concluding  this  article  we  would  state  that  no  matter  how  safe  an 
explosive  may  appear  or  have  proved  itself  to  t>e— and  of  them  all  Oun- 
cotton  seems  to  lead  in  this  quality — ^no  better  advice  can  be  given  to 
those  persons  dealing  with  them  than  that  of  Major  Gundill,  to  always 
*'  Treat  an  explosive  as  an  explosive,''  and  observe  all  precautions  and 
directions  regarding  its  use. 


THE  TORPEDO  VESSEL-A  HISTORY  OF  ITS  DEVELOPMENT. 


By  Lieut.  Ridoklt  Hunt,  U.  S.  Navy. 


A  great  development  has  taken  place  in  recent  years  in  that  class  of 
war  ship  known  as  the  torpedo  vessel,  a  clas^  constructed  by  the  differ- 
ent navies,  in  which  are  soaght  the  characteristics  of  small  size  of  hall, 
light  gun  armament,  powerful  torpedo  offense,  highest  speed,  thor- 
oughly good  sea-keeping  qualities,  and  relatively  large  coal  capacity. 

Experience  has  sufficiently  demonstrated  that  high-sea  torpedo  boats, 
though  able  to  go  to  sea,  are  not  properly  sea*  keeping.  Life  on  board 
such  small  craft  is  unendurable  in  even  moderately  rough  weather;  for 
though  the  boat  may  escape  injury,  the  personnel  will  be  demoralized  by 
the  discomfort  incident  to  cramped  accommodations  and  incessant  mo- 
tion. 

As  a  dividing  line  between  the  torpedo  boat  and  the  torpedo  vessel  a 
displacement  of  300  tons  has  been  generally  accepted.  And  in  order  to 
distinguish  the  torpedo  vessel  from  the  torpedo  cruiser  an  upper  limit 
of  1,000  tons  displacement  seems  to  have  been  adopted.  These  restric- 
tions are  not  absolute  and  future  developments  may  abrogate  them. 

The  credit  for  bringing  the  torpedo  vessel  to  the  attention  of  the  world 
belongs  to  the  Germans.  In  1876  they  purchased  from  the  Thames  Iron 
Works  Company,  of  London,  the  Zietenj  of  975  tons,  along,  low  vessel, 
resembling  a  schooner-rigged  steam-yacht.  The  torpedo  tubes  for 
ejecting  locomotive  torpedoes  were  situated  one  in  the  bow  and  one  in 
the  stem,  6  feet  under  water,  and  never  worked  satisfactorily.  On  her 
trial  the  Zieten  made  a  speed  of  16  knots;  a  remarkable  performance  for 
a  vessel  of  her  size  and  time.  • 

During  the  same  year  the  Italians  endeavoring  to  construct  a  vessel 
of  the  new  type,  launched  the  Pietro  Mieca^  of  608  tons,  fitted  with  two 
under-water  tubes.  A  speed  of  18  knots  was  anticipated ;  unfortu- 
nately but  14  knots  were  made,  and  the  vessel  is  now  scarcely  recog- 
nized as  belonging  to  the  type. 

The  year  1877  found  Germany  in  the  field  with  the  nondescript  tor- 
pedo vessel  Ulan^  of  377  tons,  fitted  to  use  spar  torpedoes.  In  all 
respects  she  was  a  disappointment ;  her  speed  was  only  12.2  knots. 
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Sweden  put  forward  the  Ran — since  called  the  Drott — of  630  tons, 
with  one  under- water  bow  tube,  and  the  low  speed  of  12.7  knots. 

The  next  step  was  taken  by  Austria  in  1879,  with  the  Zara  and  8]^ 
latOj  of -840  tons  each.  In  their  fittings  they  marked  a  decided  advance 
in  the  construction  of  torpedo  vessels  having  protective  decks,  high- 
speed compound  engines,  locomotive  boilers,  and  two  above-water  tor- 
pedo tubes  J  in  speed  they  failed,  barely  reaching  13  knots. 

While  these  efforts  were  making  to  provide  rapid  and  efficient  vessels 
to  carry  the  torpedo  on  the  high  seas  as  their  principal  means  of  offense, 
the  torpedo  boat  was  moving  forward  in  the  same  direction,  accom- 
plishing better  results  and  winning  greater  confidence,  and  it  looked  as 
though  the  boat  would  displace  the  vessel.  Again  Austria  in  1882  and 
1883  endeavored  to  lead  with  two  new  vessels  similar  to  the  Zora, 
except  of  increased  length ;  but  only  14  knots  could  be  reached. 

Germany  likewise  seemed  determined  upon  providing  means  ta  cap- 
ture and  destroy  these  small  craft  which  at  this  time  were  making  the 
extraordinary  speed  of  21  knots,  so  she  put  afloat  in  1882  the  Blitz  and 
Pfeilf  of  1,380  tons  each.  Their  length  was  245  feet  ^  breadth,  32  feet  6 
inches;  and  draught  13  feet  6  inches.  The  armament  consisted  of  one 
under  water-tube  in  the  bow,  one  4.9-inch  B.  L.  on  top  of  a  short  fore- 
castle, and  four  3.4-inch  B.  L.  in  broadside.  The  Blits^s  machinery  con- 
sisted of  two  sets  of  compound  engines  and  eight  locomotive  boilers 
fitted  to  work  with  forced  draft  and  operating  twin  screws.  The 
vessel  made  a  maximum  speed  of  18  knots  and  immediately  attracted 
attention.  On  account  of  her  size,  however,  she  should  be  classed  as 
a  torpedo  cruiser,  a  new  type,  of  which  she  was  the  forerunner,  that 
absorbed  attention  for  the  next  few  years  to  the  exclusion  of  the  torpedo 
vessel. 

France  was  soon  to  the  front  in  this  new  development,  launching  in 
1885  the  OandoTj  of  1,240  tons.  This  croiseur  tarpilleur  was  of  the 
newest  style  of  construction,  having  protective  *deck,  splinter  deck, 
double  bottom,  and  cellulose  water-line  belt.  The  machinery  consisted 
of  two  sets  of  compound  engines  and  four  locomotive  boilers  fitted  for 
forced  draft.  The  armament,  besides  the  five  4-inch  B.  L.  guns,  con- 
tained five  above-water  tubes.    On  trial  the  Condor  made  17.8  knots. 

Austria  and  England  followed  suit,  the  former  with  the  Panther  and 
Leopard-^hmlt  in  England — of  1,530  tons  and  nearly  19  knots  speed, 
and  the  latter  with  the  Seout^  class  of  1,600  tons  and  17*6  knots ;  and 
later  with  the  Archer  class,  of  1,770  tons  and  17.5  to  18  knots. 

The  desirability  of  having  with  all  fighting  sea  fleets  some  fast  handy 
vessels,  capable  of  discharging  torpedoes  was  thus  recognized,  but  the 
necessity  for  such  vessels  additionally  designed  to  operate  against  tor- 
pedo boats,  which,  in  their  increasing  numbers  and  better  sea-going 
qualities,  had  become  a  serious  menace  to  the  safety  and  morale  of  a 
fleet,  was  now  regarded  as  imperative.  The  French  Condor  promised  a 
partial  solution  of  the  problem,  but  in  copying  her  and  improving  on 


THE  TORPEDO   VESSEL.  413 

her,  the  torpedo  vessel  became  the  torpedo  cruiser,  with  all  the  capabil- 
ities pertaining  to  the  craiser  class,  capabilities  most  desirable,  bat 
which  seriously  interfered  with  the  handiness,  manoeuvring  powers, 
and  maximum  speed  so  indespensable  in  torpedo-boat  warfare.  Cruisers 
of  1,300  tons  and  upwards  Could  not  be  easily  handled  or  obscured 
among  a  number  of  ships  in  close  proximity  to  one  another,  nor  would 
they  be  difficult  objects  to  hit,  and  every  shot,  would  tell. 

The  first  to  grasp  the  situation  were  the  French.  While  laying  down 
the  Condor  J  they  began  also  the  construction  of  a  new  type  called  by 
them  avisos  torptUeurs,  eight  of  which  were  launched  between  1886  and 
1888.  These  eight  torpedo  vessels  are  known  as  the  Bombe  class,  the 
Bombe  being  the  first  one  afloat. 

In  order  that  a  torpedo  vessel  should  properly  fulfill  her  r6le  it  is 
necessary  that  she  should  be  as  small* as  possible,  so  as  to  escape  in 
a  certain  measure  being  struck  by  the  fire  of  hostile  cruisers  and 
armor-clads ;  at  the  same  time  she  should  be  large  enough  to  go  to  sea 
and  to  mount  an  efficient  battery  of  rapid-fire  and  machine  guns  to 
penetrate  easily  the  hulls  of  attacking  torpedo  boats.  It  is  equally 
important  that  she  should  have  the  speed  of  her  enemy,  in  order  to 
pursue  with  the  certainty  of  overhauling  ^  light  draught  of  water  is  a 
desideratum ;  it  permits  chasing  in  shallow  waters.  Light  draught  also 
conduces  to  the  safety  of  the  vessel,  because  torpedoes  launched  against 
her  have  thus  the  chance  of  passing  beneath  the  bottom  without  making 
contact 

In  designing  the  Bombe  class,  therefore,  the  chief  points  aimed  at 
were  high  speed,  flotability,  great  manceuvreing  powers,  and  small 
size.  Accordingly,  each  vessel  is  395  tons  displacement,  182  feet  long, 
21  feet  6  inches  beam,  10  feet  6  inches  draught,  and  is  fitted  with  two 
three-bladed  screws  worked  by  two  sets  of  high  speed  three  cylinder 
compound  engines  to  which  steam  is  furnished  by  four  locomotive 
boilers.  The  Bombe^  on  her  steam  trials,  is  reported  to  have  developed 
more  than  1,800  H.  P.,  and  to  have  realized  a  higher  rate  of  speed  than 
19  knots. 

Other  desirable  qualities  in  a  torpedo  vessel,  such  as  efficient  pro- 
tection to  the  vitals,  habitability,  so  that  long  cruises  can  be  made 
without  injury  to  the  health  of  the  crew,  a  secure  platform  for  a  battery 
possessing  high  ballistic  properties,  and  finally  a  coal  capacity  and  an 
endurance  sufficient  for  moderate  cruising  were  all  sought  after  in  the 
construction  of  the  Bombe  class. 

To  secure  these  many  elements  of  success  the  French  built  these  pio- 
neers of  the  modern  torpedo  vessel  of  light  steel  with  two  steel  decks, 
the  upper  one  turtle  backed,  so  in  outward  appearance  the  type  resem- 
bles a  torpedo  boat.  The  water  line  is  protected  by  a  belt  of  cellulose, 
above  which  and  surrounding  the  machinery  are  placed  the  coal  bunk- 
ers of  a  capacity  of  46  tons  of  coal  so  disposed  as  to  protect  the  vitals. 
It  is  estimated  that  this  amount  of  fuel  will  give  an  endurance  of  3 
days  at  18  knots  speed  and  of  nearly  a  month  at  from  5  to  10  knots. 
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The  interior  of  the  vessel  is  divided  into  nine  water-tight  comport- 
mentSyin  theforwardone  of  which  are  carried  the  torpedo  machiDery, the 
torpedoes,  and  the  two  above  water  bow  tnbes.  As  additional  means 
of  oiffense  each  vessel  mounts  foar  47  millimetre  B.  F.  O.,  one  forward, 
one  aft,  and  one  in  tech  broadside  in  half  turrets,  and  three  37  millimetre 
machine  guns.  There  is  also  apowerfnl  search-light  on  a  bridge  placed 
just  abaft  the  oonning  tower.  The  complement  consists  of  three  offi- 
cers and  sixty  men.  Further  particulars  of  this  type  are  given  on 
page  139  of  No.  V. 

The  Bombe  and  her  consorts  have  proved  to  be  too  light  for  the 
work  demanded  of  them ;  service  on  board  is  as  arduous  and  wearying 
as  that  in  torpedo  boats.  Also  great  trouble  has  been  experienced  in 
using  the  locomotive  boilers.  It  has  been  decided  to  remove  them  uid 
substitute  those  of  d'Allest  of  a  multitubular  pattern. 

After  the  stimulus  given  to  the  naval  world  by  the  advent  of  the 
BambCy  France  withdrew  from  the  contest,  remaining  inactive  until  1889, 
when  she  laid  down  the  LSger  and  LSvrier  of  450  tons  each,  and  made 
preparations  for  beginning  three  others  like  them.  At  the  same  time 
she  began  two  more  Condors.  In  1890  the  successful  work  of  the 
Italian  constructors  attracted  her  attention,  and  preparations  were 
made  for  laying  down  two  torpedo  vessels  of  about  750  tons  displace- 
ment. 

Ever  since  the  French  laid  down  the  Bombe  class  in  1883,  the  devel- 
opment of  the  torpedo  vessel  has  been  one  -of  the  most  prominent 
features  of  modern  naval  architecture,  a  development  due  to  improve- 
ments in  the  system  of  construction  of  the  hull,  improvements  in  the 
forms  of  the  vessels,  and  finally  to  improvements  in  the  engines  and 
boilers. 

Since  it  is  a  necessity  to  preserve  the  minimum  size  consistent  with 
good  seagoing  qualities  while  attaining  at  the  same  time  the  highest 
possible  speed,  the  weight  of  the  machinery  must  take  up  a  large  pro- 
portion of  the  displacement ;  this  machinery  must  be  of  the  high  speed 
type,  run  by  the  best  steam  generating  boilers  worked  with  an  intense 
draft  produced  by  fans,  for  only  by  sach  means  can  enormous  power 
be  developed  apon  light  weights  of  machinery. 

This  is  exemplitied  in  the  Destrtietor  built  in  1886  by  Thomson  of  Eng- 
land for  the  Spanish  Government.  On  a  displacement  of  350  tons  she 
carries  machinery  weighing  153  tons.  The  Destmetor  is  fitted  with  two 
sets  of  triple  expansion  engines — the  first  fitted  in  a  torpedo  vessel — and 
four  locomotive  boilers.  On  trial  she  developed  3,830  horse-power  and 
a  speed  of  22.6  knots.  A  complete  description  of  the  vessel  and  ber 
performances  is  given  on  page  272,  No.  YI.  Spain  did  not  follow  up 
this  type  with  any  subsequent  vessel  until  1889,  when  she  launched 
two  of  570  tons  displacement  each,  descriptions  of  which  are  given  on 
page  43,  No.  IX.    The  estimated  speed  is  19  knots. 

So  widespread  was  the  influence  exerted  by  the  Bombe  that  the  year 
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1886  found  all  the  principal  maritime  powers  striving  to  prodaoe  a  per- 
fect torpedo  TesseL  The  fanotions  that  shonld  be  especially  intrusted 
to  this  increasing  type  of  modern  vessel  were  clearly  defined  at  this 
time  to  be  as  follows :  In  an  action  between  two  fleets  their  task  would 
be  to  destroy  the  enemy's  torpedo  boats  before  the  latter  could  get 
within  range  of  the  armor-dads.  Daring  a  blockade  they  would  cruise 
inside  the  blockading  fleet  for  the  same  purpose,  and  to  give  warning 
of  all  movements  of  the  enemy.  When  cruising  with  the  fleet,  they 
would  act  as  scouts  in  conjunction  with  larger  vessels,  and  be  a  means 
of  communication  with  detached  squadrons  or  single  ships.  They 
would  be  expected  to  engage  vessels  of  their  own  or  similar  types ;  to 
support  the  movements  of  torpedo  boat  flotillas,  and  to  perform  acts  of 
daring  such  as  attacking  a  squadron  under  way  at  night,  or  forcing  a 
blockade.  Finally,  they  would  be  required  to  undertake  all  the  duties  • 
that  are  supposed  to  devolve  upon  high-sea  torpedo  boats. 

England,  in  her  desire  to  secure  that  vessel  best  suited  to  the  per- 
formance of  the  above  multifarious  duties,  launched  in  1886  the  Rat-' 
tlesnake  of  550  tons,  and  followed  her  the  next  year  with  the  Orasshopper 
and  two  others  of  525  tons.  The  new  type,  known  to  the  admiralty  as 
the  <^  torpedo  gunboat,"  is  built  of  steel  with  half  poop,  forecastle, 
conning  tower,  and  bridge,  stands  well  out  of  water,  and  has  good  ac- 
commodations between  decks.  In  addition  to  one  torpedo  tube  in  the 
bow,  another  in  the  stern  and  one  in  each  broadside,  training  through 
90  degrees,  the  Rattle^ixake  class  mounts  one  4-inch  B.  F.  O.  on  the  fore- 
castle behind  a  steel  shield,  and  six  3-pounder  Hotchkiss  B.  F.  Q-.  Above 
the  bridge  an  electric  search-light  is  fitted.  The  motive  power  consists 
of  two  sets  of  vertical  triple  expansion  engines  actuating  twin  screws, 
and  steam  is  supplied  by  four  locomotive  boilers,  placed  in  two  separate 
compartments.  The  weight  of  the  engines  and  boilers  is  110  tons.  The 
coal  capacity  is  80  tons,  stored  so  as  to  afford  a  protection  of  3  feet 
thickness  to  the  machinery.  This  amount  of  coal  should  give  a  steam- 
ing radius  of  2,400  miles  at  10  knots,  or  570  miles  at  18.5  knots.  On 
trial  the  Rattlemake  developed  2,860  L  H.  P.,  322  revolutions,  and  a 
speed  of  19.5  knots. 

In  the  report  of  the  committee  on  naval  manceuvres,  1888,  the  above 
vessels  were  found  to  be  satisfactory  sea  boats  and  safe  vessels  pro- 
vided they  were  carefully  handled.  They  behaved  at  sea  much  the  same 
as  a  large  torpedo  boat,  their  light  draught  making  it  difficult  to  steer 
a  steady  course  when  there  was  anything  approaching  a  heavy  sea. 
The  gun  platform  was  found  to  be  an  unsteady  one  except  in  nearly 
calm  weather. 

After  the  termination  of  the  manoeuvres  of  1889,  the  vessels  were  re- 
ported as  being  remarkable  for  efficiency  and  handiness.  Nevertheless, 
it  is  said  that  officers  called  upon  to  command  them  are  unanimous  in 
condemning  their  flimsy  manner  of  construction.  The  sides  are  so  thin 
that  a  blow  from  the  sea  is  sufficient  to  distort  the  plates  and  interfere 
with  the  training  arrangements  of  the  topedo  tubes. 
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Hoping  to  obviate  these  defects  England  pat  forward  in  1888  the 
Skarpshooter  class,  of  735  tons  displacement,  with  machinery  weighing 
170  tons.  These  improved  Rattlesnakes  have  shown  weaknesses  in  both 
hull  and  machinery;  the  former  has  been  strengthened  as  much  as  pos- 
sible, and  the  original  demand  of  4,500  horse-power  for  the  machinery 
has  been  reduced  to  3,500.  Seven  of  the  class  have  made  trial  speeds 
of  over  19  knots ;.  eight  others  which  have  been  laid  down  and  ten  more 
which  are  about  to  be  commenced  will  all  be  given  an  increased  dis- 
placement, probably  850  tons,  so  that  the  hulls  can  be  made  strong 
enough  to  stand  the  high  speed  engines  and  so  that  additional  weight 
can  be  given  the  machinery.  Completer  descriptions  of  these  torpedo 
vessels  are  given  on  page  303  of  No.  YII  and  page  336  of  No.  YIII. 
Accounts  of  their  steam  and  speed  trials  are  to  be  found  on  page  22,  No. 
IX ;  also  in  the  notes  on  ships  of  the  present  volume. 

Italy  began  developing  the  torpedo  vessel  alongside  of  England, 
though  in  somewhat  different  lines,  her  first  vessel  being  the  Tripoli  of 
860  tons,  in  which  were  introduced  several  novel  features  of  construction 
and  mode  of  propulsion.  The  protective  deck  covering  the  vitals  is  L5 
inches  thick,  of  steel,  and  the  150  tons  of  coal  are  so  disposed  as  to 
afford  additional  protection.  The  machinery,  weighing  155  tons,  con- 
sists of  three  sets  of  compound  engines  actuating  three  screws — an 
entirely  new  principle  in  1886 — and  six  locomotive  boilers.  It  is  said 
that  she  made  a  distance  of  50  miles  at  an  average  speed  of  20  knots, 
the  maximum  speed  being  24  knots. 

The  armament  consists  of  four  57-millimetre  B.  F.  G.  and  two  3- 
pounder  B.  F.  G.,  and  there  are  five  above-water  tubes  and  one  search 
light. 

This  vessel  met  with  considerable  favor,  and  three  others  like  her 
were  launched  during  1887  and  1888.  The  defects  in  them  all  were  due 
to  lightness  of  construction,  the  hulls  vibrating  so  that  it  was  found 
impracticable  to  force  them  beyond  a  speed  of  18  knots. 

During  the  building  of  the  Tripoli  the  Italians  were  also  at  work  on 
a  smaller  vessel,  the  Folgore^  of  317  tons,  quite  after  the  pattern  of  Uie 
Bombe.  She  made  a  speed  of  nearly  23  knots,  but  vibrated  so  excess- 
ively as  to  seriously  interfere  with  the  working  of  the  torpedo  apparatus 
and  the  battery.  A  sister  vessel  soon  followed,  after  which  the  class 
was  abandoned. 

The  policy  is  to  construct  larger  vessels,  better  armed  and  better  able 
to  keep  the  sea,  following  generally  the  style  of  the  Tripoli.  Bxceptin  the 
MonzambarirO  and  the  MontebellOj  launched  1888,  the  three  screws  have 
been  abandoned  in  favor  of  the  twin  screws.  Among  the  newest  of  the 
Italian  torpedo  vessels  and  one  of  the  most  successful  of  the  class  in 
the  world  is  the  Fartenopcy  completed  in  1890.  Her  dimensions  are- 
Length,  229  feet  7  inches;  breadth,  27  feet;  depth,  17  feet  9  inches; 
draught,  aft,  11  feet  6  inches;  displacement,  859  tons.  Her  hull  is  of  steel 
built  on  the  cellular  system,  with  a  complete  steel  deck  1.6  inches  thick; 
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she  has  a  ram  bow,  two  smoke  pipes,  and  is  schooner  rigged  \  the  crew 
comprises  seven  officers  and  one  hundred  men.  The  motive  power  con- 
sists of  two  sets  of  vertical  triple  expansion  engines  actuating  two  three- 
bladed  propellers;  steam  is  famished  by  foar  locomotive  boilers;  the 
weight  of  the  machinery  is  160  tons.  On  trial  the  PartefMype  worked  np  to 
nearly  4,300  H.  P.,  developing  a  speed  of  20  knots.  The  amount  of  coal 
carried  is  180  tous  so  disposed  as  to  give  four  feet  of  protection  to  the 
machinery.  The  armament  is  one  4.7-inch  B.  F.  G.  on  forecastle,  six  57 
millimetre  in  broadside,  two  37  millimetre  machine  guns,  and  six  torpedo, 
tubes,  one  ahead,  one  astern,  and  two  in  each  broadside,  and  she  carries 
two  powerful  search  lights.  Italy  has  five  more  similar  vessels  in  hand, 
and  as  far  as  can  be  learned  she  leads  the  world  in  the  production  of  a 
nearly  perfect  torpedo  vessel. 

While  England  and  Italy  were  working  in  the  direction  above  indi- 
cated, Germany  was  laying  down  larger  vessels  of  the  torpedo  cruiser 
type  until  1890,  when  she  launched  the  Meteor  of  950  tons,  described  on 
page  42,  I^o.  IX,  considered  a  failure  because  of  excessive  lightness  of 
build.    Four  others  of  a  less  displacement,  780  tons,  are  now  in  hand. 

Germany,  however,  has  recently  developed  a  new  and  very  successful 
type,  officially  designated  "  torpedo-division  boats."  They  are  intended 
to  serve  the  purpose  of  guiding  a  fleet  or  division  of  sea-going  torpedo 
boats,  and  are  required  to  take  on  board  stores  and  spare  articles  for  a 
whole  division.  They  are  fitted  with  complete  workshops  to  make  any 
necessary  repairs  at  sea,  and,  in  addition,  are  armed  with  eight  B.  F. 
G.  and  two  tubes  forward.  The  engines  are  triple  expansion,  and  the 
boilers,  two  in  number,  of  the  locomotive  type  are  fitted  with  Schichau's 
patent  firing  and  ventilating  arrangements.  The  dimensions  vary 
according  to  the  displacement,  which  ranges  from  from  300  tons  to  450 
tons;  generally  the  length  is  between  180  and  200  feet;  beam  about  23 
feet,  and  draught  10  feet.  A  maximum  speed  of  21  knots  has  been 
made  by  some  of  them ;  others  are  credited  with  23  knots,  and  the  ones 
bnUding,  those  of  450  tons,  are  expected  to  make  26  knots.  It  is  pro- 
posed to  have  ten  of  these  boats ;  seven  have  already  been  tried. 

Bussia  made  a  good  beginning  in  1886  and  1887  towards  snccessfully 
developing  the  torpedo  vessel  by  launching  the  Ilgin  and  SaJcerij  600 
tons,  with  complete  protective  deck  and  100  tons  of  coal  protection. 
Two  sets  of  triple  expansion  engines,  six  locomotive  boilers,  and  twin 
screws  gave  a  speed  of  20  knots.  These  vessels  carry  six  above- water 
tubes  and  ten  47-millimetre  B.  F.  G.  In  1890  Bussia  bought  the 
KazarsJci  a  400-ton  vessel  built  by  Schichau.  She  has  done  her  21 
knots.  This  purchase  from  Schichau  was  due  to  the  great  success 
attending  the  performances  of  the  Austrian  torpedo  vessels  built  by 
him,  of  which  the  first  launched  in  1887  was  the  Meteor  of  350  tons,  of 
a  type  analogons  to  the  French  Bombe^  but  faster  and  better  armed, 
making  23  knots  and  mounting  ten  47 -millimetre  and  one  fixed 
above  water  bow  tube.  So  satisfactory  was  the  Meteor  that  two  moro 
were  ordered,  the  Blitz  and  Komet  of  360  tons^  speed  Sl->3  knotSr 
1538-^irp,  X- — 27 
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This  class  was  then  abandoned  for  one  of  a  larger  tonnage  of  dis- 
placement, and  in  1889  and  ^90  the  Planet,  of  480  tons  (page  358,  Na 
YIII,  page  46,  No.  IX),  and  the  Trdbanty  of  540  tons  (page  43^  Ko.  IX), 
were  purchased.  Both  vessels  have  a  fixed  bow  tube  above  water  and 
a  pair  of  training  tubes  aft  on  deck. 

The  advancement  of  the  torpedo  vessel,  as  deduced  firom  tiie  history 
of  its  development  by  the  several  powers  of  Europe,  is  evidently 
towards  increased  size ;  first,  with  the  object  of  securing  tiie  strength 
of  hull  necessary  to  stand  the  strain  imposed  by  high-speed  engines, 
and  second,  to  provide  seaworthiness,  both  as  regards  the  vessel  her> 
self  and  as  regards  her  crew.  While  some  recent  constructions  have 
proved  faulty  in  these  respects,  yet  the  successes  have  been  many,  espe- 
cially in  the  case  of  the  Italian  vessels  and  in  those  most  recently  tried 
in  England,  built  to  the  order  of  the  Government  of  Ohile.  The  J.£iiii- 
rcmte  Oondell  eflid  Almirante  Lynch  are  indeed  remarkable  vessels,  if  ac- 
counts of  them  do  not  exaggerate  their  qualities.  They  were  built  by 
Messrs.  Laird  Brothers,  and  closely  resemble  the  SkarfAooter  class, 
but  arQ  slightly  larger,  better  protected,  and  are  superior  sea-keeping 
vessels.  They  are  flush  deck,  with  a  high  forecastle  and  half  poop, 
that  can  be  made  water-tight.  There  is  no  external  keel,  but  inter- 
nally there  is  a  deep  keel  plate,  reinforced  by  a  longitudinal  bulkhead. 
To  diminish  rolling  two  deep  bilge  keels  are  fitted.  To  reduce  weight 
and  to  insure  strength  the  system  of  overlapping  butts  for  the  skin 
plating  is  adopted.  The  sides  amidships  tumble  home,  and  at  load 
draft  have  a  free  board  about  5  feet.  In  the  run  the  deadwood  is  cat 
away  to  allow  room  for  the  balanced  rudder.  The  ram  stem  is  strengtii- 
ened  by  stringers  to  enable  it  to  be  used  as  a  weapon  of  offense.  There 
is  a  conning  tower  forward  of  1-inch  steel,  and  aft,  at  the  break  of  the 
poop  on  the  main  deck,  is  a  steel  hood,  inclosing  steering  gear,  speak- 
ing tubes,  torpedo-firing  apparatus,  etc.,  similar  to  that  fitted  in  the 
conning  tower.  The  upper  deck  is  steel,  with  teak  sheathing.  AH 
hatch  openings  are  protected  against  plunging  fire  by  steel  armor 
plates,  and  as  farther  protection  to  vitals  against  the  fire  of  light  guns 
there  is  an  inch-thick  strake  of  plating  extending  fiilly  two-thirds  of 
the  length  of  the  vessel.  There  are  in  all  forty -five  water-tight  oom- 
partments.    The  pumping  power  is  000  tons  per  hour. 

There  are  four  locomotive  boilers  each  with  two  fornaces ;  Uie  work- 
ing pressure  is  155  pounds  per  square  inch.  Each  boiler  is  so  arranged 
that  it  can  be  cut  off  firom  the  rest. 

The  engines  are  triple  compound.  The  propellers  are  of  manganese 
bronze,  three-bladed,  cast  solid  \  the  crank  and  propeller  shafting  is  of 
steel  and  is  hollow. 

The  vessels  are  lighted  throughout  by  electricity  and  cany  a  25,000^ 
candle  power  projector  on  the  conning  tower* 
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The  armament  of  each  vessel  consists  of  five  above- water  powder  im- 
pnlse  tabes,  Ganet  system,  moanted  on  the  main  deck,  one  in  the  bow 
and  two  on  each  side }  three  14-poander  Hotchkiss  B.  F.  G.,  two  on  the 
forecastle  in  echelon  and  one  on  the  poop ;  fonr  3-pounder  Hotchkiss 
IL  F.  G.y  one  each  side  in  si>onsons  amidships  and  two  on  the  i>oop ; 
and  several  machine  gnns. 

On  their  highly  satisfactory  steam  trials  the  Lynch  made  21.2  knots 
and  the  Condell  20.3  knots* 

Messrs.  Laird*  Brothers  have  also  produced  two  other  good  vessels  for 
the  Argentine  Bepablic,  the  lEspora  and  RoscUes^  of  520  tons  each,  bailt 
on  the  same  general  principles  as  the  above  and  tried  in  1890,  each 
making  a  speed  of  19.8  knots. 

It  is  to  be  remembered  that  in  the  torpedo  vessel  the  primary  arm  of 
offense  in  an  eogagement  with  heavier  vessels  is  the  torpedo,  a  weapon 
of  greatest  possibilities  bat  as  yet  of  uncertain  value.  With  a  thor- 
oughly well- trained  crew  a  torpedo  should  prove  a  most  deadly  missile, 
but  not  otherwise.  As  an  instrument  of  precision  it  has  thus  far  in  its 
development  been  defective  and  under  unfavorable  conditions  has  been 
often  erratic.  Its  greatest  advantage,  therefore,  lies  perhaps  in  the 
moral  efTect  it  produces,  which  is  demoralizing  to  a  degree.  In  these 
torpedo  vessels  the  idea  is  to  possess  the  power  under  favorable  circum- 
stances of  deliveridg  a  deadly  blow  against  a  larger  antagonist,  while 
at  the  same  time  they  protect  themselves  against  torpedo  boats  by  the 
use  of  a  concentrated  hail  of  shot  delivered  at  a  range  beyond  that  of 
any  smaller  foe. 

In  comparing  the  torpedo  vessel  with  the  cruiser  it  should  be  observed 
that  the  former  are  nothing  like  as  expensive,  a  Scautj  1,600  tons,  cost- 
ing for  hull,  machinery,  and  gun  mountings  $437,580,  a  Sharpshooter^ 
735  tons,  but  $250,125.  The  latter  carries  an  armament  which  will  be 
effective  against  any  ships  the  Scout  is  likely  successfully  to  encounter. 
In  speed  the  two  stand  as  17  to  19  in  favor  of  the  torpedo  vesseL  In 
complement  as  130  to  85  in  favor  of  the  Sharpshooter.  In  no  respect 
are  the  vessels  inferior  as  cruisers,  their  steaming  radius,  if  not  so  great, 
is  amply  sufficient  and  the  cost  of  maintenance  is  vastly  less. 

In  comparing  the  torpedo  vessel  with  the  gun  boat  the  superiority 
of  the  former  becomes  still  more  apparent.  Compare  the  Thrush^  800 
tons,  with  the  Sharpshooter^  the  former  cost  $200,000  fo^  hull  and 
machinery  alone,  the  latter,  including  gun  mountings,  $250,125;  the 
former's  speed  is  13  knots,  the  latter's,  19.  The  complements  are  eighty- 
five  in  both,  and  in  both  the  coal  capacity  and  steaming  radius  are  alike. 
The  battery  of  the  Thrush  is  six  4-inch  B.  L.  B.,  and  two  3-pounders ; 
that  of  the  Sharpshooter,  two  4.7  B.  F.  G.,  and  four  3-pounder.  The 
former  has  no  torpedo  armament ;  the  latter  has  three  tubes  and  her 
sister  vessels  building  will  have  four  and  five  tubes. 

To  institute  a  comparison  between  a  torpedo  vessel  and  a  torpedo  boat 
it  is  only  necessary  to  say  that  the  former  can  cruise,  the  latter  can  not. 
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Except  in  the  one  item  of  oost  the  vessel  is  the  superior  of  the  boat,  per- 
forming better  all  the  fanctions  of  the  boat  If  it  be  coDceded  that  one 
vessel  can  perform  the  work  of  two  boats,  then  the  advantage  of  oost 
in  favor  of  the  boat  disappears. 

In  looking  at  the  building  projects  of  tbe  maritime  nations  all  the 
world  over,  the  conclasion  seems  inevitable  that  in  the  futnre  the  tor- 
pedo vessel  is  destined  to  reach  a  place  of  first  importance  in  develop- 
ment, numbers,  and  usefulness. 


THE  SYSTEMS  OF  PROMOTION  IN  SEVERAL  EUROPEAN  NAVIES 


By  Lieut.  A,  F.  Fbchteusr,  U.  S.  Navy. 


This  article  is  a  continaation  of  the  article  by  Lieutenant  Mentz  in 
No.  IX,  entitled  ^^  The  Ministries  of  Marine  and  Personnel  of  several 
European  Navies." 

It  will,  however,  deal  only  with  the  personnel,  and  exclusively  with 
officers  of  the  executive  branch,  that  being  the  burning  question  of  the 
day,  especially  in  the  English  and  French  navies. 

In  the  article  of  'So.  IX,  the  general  systems  of  promotion  of  sev- 
eral European  navies  were  described,  and  the  present  article  will  give 
further  particulars  of  those  systems  and  of  the  resulting  eiiect  on  the 
personnel. 

Foreign  official  publications  have  been  the  main  sources  of  informa- 
tion. 

ENGLAND. 

a 

Midshipmen  and  sublieutenants  may  be  considered  on  probation. 
Their  promotion,  or  whether  they  remain  in  the  service  at  all,  depends 
on  the  character  of  the  examinations  they  pass. 

Lieutenants  and  officers  of  higher  grades  undergo  no  examinations. 

Lieutenants  are  promoted  to  commanders  and  commanders  to  cap- 
tains exclusively  by  selection ;  subsequent  promotions  are  strictly  by 
seniority. 

The  selection  of  the  lieutenants  and  commanders  to  be  promoted  rests 
for  the  most  part  in  the  hands  of  the  First  Lord  of  the  Admiralty,  who 
is  assisted  in  this  matter  by  his  Naval  Secretary,  an  officer  on  the  active 
list,  at  present  a  captain. 

Under  the  Internal  Eegulations  of  the  Admiralty  the  First  Lord  has 
under  his  charge  the  promotion  of  all  naval  officers.  For  the  selection  of 
the  lieutenants  and  sublieutenants,  however,  he  leaves  the  preparation 
of  the  list  to  the  Second  l^aval  Lord,  who  has  their  records  and  appoint- 
ments under  his  charge. 

Promotions  are  made  twice  a  year,  June  30  and  December  31. 
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The  Naval  Secretary  of  the  First  Lord  produces  the  list  before  tlie 
Board,  composed  of  the  First  Lord  and  the  Naval  Lords,  and  the  pro- 
motions are  made  from  this  list.  The  records  of  the  olRioerS|  reoom- 
mendationsy  etc.,  kept  by  their  Lordships  according  to  the  Internal 
Begnlations,  are  presented  and  discnssed  in  each  case,  which  is  disposed 
of  accordingly.  As  the  majority  of  promotions  are  made  from  those  on 
sea  service,  an  effort  is  made  to  give  the  promotions  in  each  sqoadron 
in  proportion  to  the  personnel  of  that  squadron. 

The  following  is  an  extract  firom  a  speech  in  the  House  of  Lords, 
March  16, 1891,  by  Lord  Sndely,  an  ex-naval  officer.  Opinions  differ  as 
to  his  proposed  remedies,  but  his  description  of  the  condition  of  the  per- 
sonnel is  accurate  and  uncontradicted : 

I  am  anxious  to  call  your  Lordahipa^  attention  to  the  block  of  promotions  wbieh 
exists  at  present  in  the  list  of  lieutenants  in  the  Royal  Navy,  and  I  wish  to  ask  Her 
f  Majesty's  Government  what  steps  they  are  taking  to  remove  it,  and  especially  what 

steps  they  propose  to  take  to  prevent  it  arising  again. 

Speaking  of  the  present  retirement  scheme,  originated  by  Mr.  Ghil- 
ders,  he  says : 

It  was  an  enormous  boon  to  the  Service,  and,  if  occasionally  some  slight  alteratioiig 
have  been  found  to  be  necessary,  it  is  only  certain  small  points  which  it  has  been 
found  desirable  should  be  carefully  examined  and  altered,  so  that  any  friction  that 
maj  arise  may  be  put  right  and  the  whole  scheme  be  enabled  to  work  properly.  " 
*  *  It  must  be  remembered  that  the  lieutenants'  list  is  the  backbone  of  the  execa- 
tive  service  of  the  Navy.  It  is  from  that  branch  that  you  must  expect  all  your  small 
craft  to  be  commanded  in  time  of  war;  and  when  yon  remember  the  enormous  num- 
ber of  torpedo  vessels  and  other  small  craft  which  you  will  want  in  time  of  war,  yon 
will  see  at  a  glance  how  necessary  it  is  to  have  a  very  large  body  of  e£3cient  lieuten- 
ants.   •    •    • 

It  is  from  this  branch  that  all  your  commanders,  all  your  captains,  and  all  your  ad- 
mirals in  the  future  must  be  picked.     *    •    * 

Unfortunately,  in  the  senior  ranks  there  is  a  great  amount  of  discontent,  and  I  am 
afraid  I  must  admit  it  is  a  discontent  and  dissatisfaction  which  you  could  do  noth- 
ing else  than  expect.  Before  I  go  into  the  question  to  show  your  Lordships  how  very 
old  these  lists  have  become,  I  should  like  to  point  out  that  in  the  opinion  of  themos- 
competent  Judges  it  is  well  known  that  the  lieutenant  of  10  years'  seniority  has  art 
rived  at  that  point  when  he  ought  soon  to  be  promoted.    *    *    * 

Now,  I  should  like  to  point  out  how  very  much  older  the  list  is  becoming,  taking  it 
for  granted,  as  I  have  attempted  to  show,  that  alieutSduant  of  10  years  is  as  oldashe 
ought  to  be  before  being  promoted.  In  1871,  2  years  after  the  retirement  scheme  wss 
introduced,  I  find  there  were  79  lieutenants  of  over  10  years'  seniority ;  in  the  3rear 
1880  those  numbers  had  gone  up  to  171 ;  in  1885  they  had  gone  up  to 262 ;  and  in  199U 
at  the  present  time,  they  have  gone  up  to  316.  Ton  have  got  over  one-third  of  your 
lieutenants'  list,  composed  of  men  who,  in  the  opinion  of  all  the  most  competent 
Judges,  are  far  too  old  and  ought  to  be  retired.  Now,  how  is  this  to  be  done  T  How 
this  is  to  be  remedied  is  of  course  a  very  difficult  matter.  The  average  number  of 
promotions  from  lieutenant  to  commander  is  only  23,  and  this  number  you  can  not 
possibly  increase.  It  can  be  proved  to  demonstration  that  now  only  2  lientenaDts 
out  of  every  7  can  possibly  become  commanders,  and  I  apprehend  there  can  be  bo 
doubt  when  you  once  get  your  list  up  to  1,000  that  it  will  bp  only  2  out  of  16  who  will 
ever  become  commanders.  This  is  most  unsatisfactory  to  the  officers  and  I  apprehend 
it  is  most  detrimental  to  the  navy.    *    *    • 

If  you  take  the  period  of  5  years  from  1886  to  1890,  you  will  find  that  136  HeBtai* 
nts  have  been  promoted ;  of  those  only  15  were  under  the  age  of  34.    Now  taking 
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the  commandeiB'  lUt  st  ^  yean  and  taking  the  captaina'  list  at  15  years,  a  lienten- 
ant  of  34  most  wait  until  he  is  53  before  he  can  be  at  the  top  of  the  captains'  list.  It 
is  therefore  perfectly  clear  that  hardly  any  of  these  officers  can  ever  become  admi- 
rals.* Not  only  have  yon  this  great  objection^  bnt  yon  have  from  the  economical 
point  of  view  a  terrible  state  of  things  existing,  hecanse  what  yon  are  really  doing 
is  that  yon  are  greatly  increasing  the  cost  of  retirement ;  yon  are  promoting  officers 
who  mnst  have  retired  before  they  can  become  admirals,  and  in  that  way  yon  do  very 
great  harm  to  that  charter  of  retirement  which  Mr.  Childers  brought  forward.  If 
yon  take  the  last  batch  for  promotion  yon  will  find  there  were  7  commanders  and  11 
lieutenants  promoted,  and  then  only  one  can  ever  hope  to  obtain  flag  rank.  The 
youngest  lieutenant  promoted  was  34  years  and  a  half  old,  the  youngest  commander 
was  39,  and  practically  only  one  was  ever  likely  to  attain  flag  rank.  •  *  •  Well 
then  what  is  to  be  done  f  Yon  have  over  330  senior  lieutenants,  men  who  have  in 
their  youth  looked  forward  as  midshipmen  to  the  day  when  they  might  become  admirals, 
but  from  no  &ult  of  their  own,  imbued  as  they  are  with  the  utmost  zealoasness,  they 
find  they  cannot  get  promotion,  bnt  mnst  linger  on  until  they  become  42,  and  then  they 
are  retired.  You  can  not  say,  **  If  we  can  not  promote  them  we  will  retire  them,'' 
because  unfortnnately,  owing  to  that  mistake  in  reducing  the  number  of  cadets,  you 
have  not  got  a  sufficient  number  of  sublieutenants  to  fill  their  places.  You  dare 
not  reduce  your  lieutenants'  list  below  what  it  is ;  it  is  already  too  low,  and  there- 
fore, do  what  you  will,  these  unfortunate  men  mnst  remain  where  they  are.  If  that 
is  the  case,  I  think  there  is  only  one  answer;  that,  if  yon  find  from  no  fanlt  of  their 
own  these  men  must  remain  in  a  position  for  which  they  are  unfitted,  I  think  the 
only  thing  yon  can  do  to  alleviate  that  position  is  to  give  them  such  special  increase 
of  pay  as  may  be  desirable,  and,  as  far  as  you  can,  to  make  them  as  happy  and  as 
comfortable  as  possible. 

We  now  come  to  the  third  question,  and  I  think  the  third  point  is  one  which  per- 
haps is  even  more  important  than  the  other  two,  and  that  is,  "  the  Question  of  the 
future."  What  are  you  going  to  do  in  the  future  f  You  are  increasing  the  number 
of  cadets  very  largely,  so  that  you  may  have  1,000  lieutenants.  In  a  few  years  yon 
will  be  in  the  position  of  finding  that  you  have  this  larger  body  of  men  in  the  rank 
of  lieutenants  but  the  same  number  of  promotions.  You  can  not  increase  the  number 
of  23  promotions  every  year,  however  large  your  lieutenants'  list  may  be.  Yon  have 
got  only  2  men  in  15  to  be  promoted  in  every  case.  This  is  a  subject  of  the  greatest 
difficulty,  but  I  venture  to  think  that  the  suggestion  I  threw  out  three  years  ago 
ought  to  be  seriously  considered  and  tried  as  an  experiment.  My  suggestion  was 
that  the  only  way  of  meeting  the  difficulty  was  by  an  optional  retirement  of  a 
limited  number  at  an  early  age.  When  a  man  reaches  32  or  even  30,  you  ought,  with 
the  consent  of  the  Admiralty,  to  give  him  the  power  of  an  optional  retirement.  If 
yon  do  this  you  will  allow  him  at  a  comparatively  early  age  to  seek  some  other  posi- 
tion in  life  before  he  becomes  too  old.  I  know  it  will  be  said  in  answer  to  this,  **  Bnt 
your  best  men  will  go ;  your  best  men  will  be  picked  out  for  other  appointments  and 
yon  win  lose  them."  I  quite  admit  that  this  is  a  dangdr,  but  it  is  a  danger  not  at  all 
to  be  compared  to  that  of  having  an  enormous  body  of  men  discontented  and  dis- 
satisfied. 

The  Navy  must  be  kept  up  to  its  full  efficiency ;  bnt  if  the  body  of  naval  officers 
from  whom  you  draw  your  supplies  to  command  your  Navy  is  not  maintained  in  a  « 
state  of  efficiency,  and  if  they  are  allowed  to  become  discontented  and  dissatisfied, 
it  will  be  a  terrible  thing  for  this  country. 

I  would  venture  to  make  a  suggestion,  that  the  First  Lord  of  the  Admiralty  shonld 
appoint  a  committee  of  some  of  the  best  men  in  the  Navy,  together  with  an  account- 
ant and  an  actuary,  and  that  this  question  should  be  thoroughly  solved.  It  must  not 
be  shelved. 

*  Because  captains  who  reach  the  age  of  55  without  promotion  must  retire ;  seepage 
264,  No.  IX. 
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Lord  Elpbinstone,  a  retired  naval  officer,  answered  Lord  Sndeiey  on 
behalf  of  the  Admiralty,  the  following  being  extracts  from  his  remarks: 

Turn  whicheyer  way  yon  will,  look  at  this  question  in  whichever  way  yon  will, 
yon  are  met  by  this  problem,  bow  are  you  to  pass  a  list  of  1,000  lientenants  into  a  list 
of  270  commanders f  By  no  human  ingenuity  can  you  do  that;  you  can  not  insure 
that  every  one  of  them  shall  enter  into  commander's  rank.  Upon  that  subject  I 
think  I  can  not  do  better  than  quote  the  words  which  were  used  in  the  debate  on  the 
former  occasion,  in  1888,  by  a  noble  Lord  whom  I  do  not  see  present.  Lord  Camper- 
down.  He  said,  '*  With  regard  to  the  passing  of  1,000  lieutenants  on  to  the  list  of 
commanders,  it  is  quite  trae  it  is  impossible  to  promote  1,000  lientenants  into  a  list  of 
250  commanders,  and  therefore  your  Lordships  must  recognize  at  once  as  absolotely 
certain  the  fact,  that  a  large  number  of  lieutenants  would  never  be  promoted,  and 
that  by  no  scheme  that  human  ingenuity  could  ever  devise  would  it  ever  be  poesibb 
to  effect  that  object." 

That  is  perfectly  true ;  as  his  Lordship  said,  by  no  scheme  which  human  ingenuity 
can  devise  will  you  be  able  to  pass  a  list  of  1,000  lieutenants  on  to  a  list  of,  now,  270 
commanders.    •    ♦    ♦ 

It  may  seem  hard,  and  at  the  first  blush  you  may  say  that  it  is  very  hard  that  a 
lieutenant  should  not  be  allowed  to  retire,  even  if  he  wishes  to  do  so,  before  he  is  40, 
but  wo  have  to  consider  at  the  Admiralty  what  are  the  requirements  of  the  service. 

We  require  the  full  number  of  1,000  lieutenants,  and  until  that  number  is  reached 
we  can  not  permit  retirement,  except,  of  course,  where  there  are  special  and  excep- 
tional circumstauces. 

Where  there  are  special  circumstances  in  the  cases  each  of  them  would  be  inquired 
into  by  the  Admiralty  itself;  but  at  the  present  moment,  with  the  list  below  its  fall 
strength,  we  can  not  allow  of  any  retirement.  The  noble  Lord  has  suggested  that  re- 
tirement Hhould  be  allowed,  if  they  wished,  at  32 ;  but  I  would  submit  that  after  the 
great  expense  to  which  the  country  has  been  put  in  the  matter,  this  can  not  be  eeri- 
oasly  advocated.  At  present  the  whole  of  the  lieutenants  are  employed,  and  instead 
of  the  sablientenants'  list  being  of  any  assistance  to  the  lieutenants'  list,  some  foor 
or  five  lieutenants  are  actually  employed  at  this  moment  in  doing  sublieutenant's  doty. 
*  *  *  The  requirements  of  the  Service  have  very  largely  increased  of  late.  Until 
the  various  lists  are  up  to  their  full  number  there  can  be  no  question  of  voluntary 
retirement,  and  even  then,  when  the  lists  are  up  to  their  full  strength,  I  do  not  hold 
out  the  slightest  prospect  to  my  noble  friend  that  retirement  at  32  should  be  aUoired 
voluntarily  on  the  part  of  lieutenants.    •    •    * 

I  would  like  to  point  out  that  the  position  of  lieutenants  with  regard  to  promotion 
is  much  more  favorable  now  than  at  any  time  during  the  last  20  years. 

The  proportion  of  promotions  was  formerly  1  in  15 ;  previous  to  1887,  2  in  9;  since 
1887y  in  consequence  of  the  increased  number  of  commanders,  2  in  7.  Between  1870 
and  1887  there  were  418  promotions,  or,  roughly  speaking,  21  a  year ;  from  1888  to  the 
present  time  there  have  been  thirty  a  year.  In  selecting  a  batch  of  officers  for  pro- 
motion, the  Admiralty  always  take  care  to  select  a  certain  number  who  can  become 
flag  officers. 

But  this  difficulty  of  promotion  is  one  that  exists  everywhere.    It  is  not  peculiar 
•to  the  English  Navy;  it  exists  in  the  Navies  of  every  foreign  power;  they  have  all 
met  with  the  same  difficulty.    But  our  average  time  for  the  service  of  sublieutenants 
Is  much  less  than  that  in  any  foreign  Navy.    ♦    »    * 

Although  it  is  quite  true  that  the  Admiralty  are  much  occupied  at  present,  they  do 
propose  making  a  further  and  a  careful  inquiry  into  the  position  of  the  lieutenants 
with  a  view,  if  possible,  of  improving  it,  not  through  the  medium  of  a  committee,  but 
within  the  Admiralty  itself.  The  Admiralty  are  fnlly  cognizant  of  the  unfortunate 
position  in  which  senior  lieutenants  are  placed,  and  are  most  anxious,  if  possible,  to 
improve  their  status. 

Therefore,  the  matter  will  be  very  shortly  gone  into. 
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The  above  (Rebate  shows  the  condition  of  the  personnel  of  the  execn- 
tive  branch,  after  a  system  of  promotion  and  retirement  which  has  been 
in  operation  for  20  years. 

It  shoald  be  noticed  that  Lord  Sndeley  does  not  ask  that  more  lien- 
tenants  be  promoted ;  on  the  contrary  he  distinctly  admits  that  as  being 
ont  of  the  question.  He  merely  advocates  the  bettering  of  the  condition 
of  that  large  number  who  must  retire  as  lieutenants,  because  the  effi- 
ciency of  the  service  is  bound  to  suffer  if  important  duties  are  intrusted 
to  men  who  not  only  have  lost  all  hope  of  preferment  but  who  are  un- 
derpaid and  badly  treated. 

This  also  is  the  general  tone  of  the  press,  a  service  journal  putting  it 
in  this  way: 

The  object  with  which,  the  State  enters  a  nninher  of  gentlemen  in  the  execntive  or 
any  other  branch  of  th^  Navy  is  to  perform  certain  dnties.  For  that  purpose  it 
establishes  various  grades,  bat  it  is  manifestly  absolutely  impossible,  that  every  can- 
didate entered  can  rise  to  all  or  even  a  large  proportion  of  those  grades.  The  Statq 
does  not  so  contract,  and  no  such  obligation,  either  expressed  or  implied,  is  entered 
into. 

The  policy  of  the  lieutenants  as  a  body  is  surely  to  grasp  and  accept  the  fact  that 
promotion  is  for  many  of  them  impossible,  and  to  devote  their  energies  to  an  ameliora- 
tion of  their  pay  and  position,  and  an  addition  to  the  number  of  desirable  appointments 
open  to  them.  We  have  always  advocated  a  progressive  rate  of  pay  for  naval  lieu- 
tenants. We  strongly  recommend  the  Admiralty  to  at  least  put  the  senior  lieutenants 
on  a  footing  of  equality  with  officers  of  the  civil  branches  of  equal  age  in  regard  to 
pay. 

It  is  manifestly  impossible,  as  we  have  said,  that  the  State  can  promote  all  naval 
lieutenants,  and  it  is  certainly  under  no  obligation  to  do  so,  but  we  are  decidedly  of 
opinion  that  the  senior  officers  of  that  rank  are  in  equity  and  fairness  entitled  to  in- 
creased remuneration. 

We  advocate  their  being  remunerated  on  a  sliding  scale  acoording  to  length  of 
service. 

The  condition  of  the  personnel  is  now  agitating  not  only  the  Admiralty 
and  service  in  general,  but  also  the  public,  and  principally  tor  two  rea- 
sons :  First,  the  stagnation  of  promotion  from  the  lieutenants'  list,  and, 
secondly,  that  very  few  of  those  who  arrive  on  the  captains'  list  will 
obtain  flag  rank.  To  remedy  these  evils  with  a  due  regard  to  finance 
is  an  exceedingly  difficult  problem,  and  its  attempted  solution  will  be 
watched  with  interest  by  all  naval  officers  and  persons  interested  in 
naval  matters.    An  English  service  journal  writes  as  follows : 

The  letters  that  have  been  appearing  in  the  press  from  lieutenants  show  a  sort  of 
apathetic  recognition  of  their  present  position,  and  ask  only  that  it  may  be  made  as 
little  burdensome  as  possible  by  increase  in  their  pay  and  decrease  in  their  duties.  . 
In  e£fect,  they  admit  that  long  service  in  a  subordinate  rank  is  bound  to  be  their  for- 
tune, and  that  if  only  they  can  reach  the  goal  of  £300  a  year  to  retire  on  at  the  age 
of  45  their  highest  hopes  wiU  be  met. 

We  hear  nothing  from  the  captains  promoted  to  that  list,  with  the  certainty  that 
after  a  few  years  they  will  be*  compulsorily  removed  from  it.  They,  too,  must  have 
fixed  their  minds  on  th£  time  when  they  shall  be  free,  with  the  largest  attainable 
pension  attached  to  their  freedom. 

In  short,  the  different  ranks  have  settled  down  to  the  apparently  inevitable,  and 
have  lost  that  eagerness  for  advancement  to  the  highest  ranks  which  used  to  be  the 
animating  spirit  of  the  naval  officer.     •    *     • 


-J 


426 


SYSTEMS  OP  PROMOTION 


We  want  ambitioDS  offioers,  who  see  before  them  some  prospect  of  having  their 
desires  gratified.  The  very  moment  it  becomes  certain  that  they  can  not  be  gratified 
they  should  be  allowed  to  retire  from  the  race  wiih  credit  for  the  space  they  have 
passed  over  in  the  running.  *  *  *  It  is  on  our  captains  more  than  on  any  otlMC 
body  that  England  would  have  to  depend  if  war  broke  out,  and  the  great  raj^ority 
of  them  are  compelled  to  serve  with  the  certainty  that  early  retirement  is  the  best 
thing  for  them,  unless  they  can  cling  on  for  sake  of  an  extra  annuity  when  the  time 
comes.  If  it  be  healthy  that  our  ships  should  be  generally  commanded  by  diasp- 
pointed  men,  then  promotion  in  the  Navy  is  healthy,  but  not  otherwise. 

As  regards  promotion  by  selection,  it  is  bat  natural  that  heart-bnm- 
ings  and  disappointments  should  be  frequent  and  deep,  seeing  that  less 
than  30  lieutenants  are  annually  selected  from  1,000  for  the  command- 
ers' list,  nor  is  there  any  dearth  of  accusations  of  fovoritism  in  these 
selections. 

It  is  very  rarely  maintained,  however,  that  incompetent  lieutenants 
and  commanders  are  promoted,  but  simply  that  as  good  and  sometimes 
better  men  are  passed  over. 

Admiral  Oolomb  describes  the  system  in  this  way : 

The  commanders'  list  is  a  kind  of  winnow  for  lieutenants  and  perhaps  a  good  many 
grains  of  wheat  are  blown  back  accidentally,  while  some  chafT  may  find  its  way  in 
amongst  the  wheat.  If  chaff  finds  its  way  to  the  commanders'  list,  there  is  a  second 
winnowing  process  before  it  in  the  captains'  list ;  but  for  the  grains  blown  back  ae- 
cidentally  to  the  lieutenants'  list  there  is  little  or  no  prospect. 

There  is  no  demand  to  do  away  with  selection  entirely,  but  to  sur- 
round it  with  safeguards  so  as  to  minimisse  the  chances  of  injustice.  It 
is  recognized  that  ships  and  fleets  to  be  efficient  must  be  commanded 
by  men  of  youthful  mental  and  physical  vigor,  and  no  proposition  is 
advanced  to  obtain  these  in  any  other  way  than  by  selection. 

That  the  system  at  all  events  secures  comparatively  young  men  for 
the  higher  ranks,  the  following  table  will  show,  and  it  must  be  added 
that  the  ages  of  the  Junior  captains,  42^,  and  of  the  junior  commanders, 
36J,  have  increased  since  1887,  and  are  now  considered  too  high : 


Sublientenantt 
Lieutenants ... 
Commanders  .. 
Captains 


Avenu[e 

age  01 
first  fiTe. 


47 
61 


Average 
afre  of 
last  five. 


m 

23 
86| 
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Bea-admirals 
Vice-admirals 
Admirals .... 


Averafce  !  Averaiee 
afcnof     I  aiEe    of 
first  three,  laot  three. 


58 
60 
61} 


57 


The  youngest  two  rear-admirals  are  48  and  49  years  of  age,  respec- 
tively, and  the  youngest  two  vice  admirals  (excepting  the  Duke  of 
Edinburgh,  who  is  47),  55  and  56. 

The  average  of  the  last  five  commanders,  36j  years,  gives  an  idea  of 
the  ages  of  the  lieutenants  who  stand  a  chance  of  b^ing  promoted.  It 
may  be  taken  for  granted  that  the  lieutenants  who  average  more  aane 
out  of  the  race. 


A 


I 
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Lieatenants  and  oommanders  who  have  been  overslaughed  once^  are 
not  often  promoted,  only  in  very  exceptional  cases.  If  an  officer's 
merits  have  been  overlooked  or  he  has  the  lack  to  be  in  the  right  spot 
and  performs  conspicaous  service,  he  then  obtains  promotion,  not 
otherwise. 

Officers  who  have  been  overslaughed  are  detailed  for  duty  precisely 
as  before,  unless  there  should  be  some  specific  reason  for  giving  them 
special  duty. 

If  officers  are  selected  for  their  special  fitness,  for  duty  on  shore, 
they  take  good  care  to  leave  these  shore  positions  and  get  to  sea  in  time 
to  come  within  the  laws  of  promotion.  Should  they  remain  ashore 
beyond  this  time,  they  would  be  retired  for  nonservice  at  sea.  The 
present  assistant  to  the  Director  of  I^aval  Ordnance  and^the  commander 
in  charge  of  the  Oun  Factory  at  Woolwich  are  examples  of  the  last 
clause.  They  have  sacrificed  their  chances  of  promotion  by  voluntarily 
keeping  their  present  position  beyond  the  usual  time  of  shore  service. 

The  Admiralty  have  the  power  to  employ  retired  officer^,  but  very  few 
such  officers  are  actively  employed. 

FRANCE. 

A  Presidential  Decree  of  October  21,  1890,  abolished  the  Admiralty 
Council  (Conseil  WAmirauU).  Page  274  of  ISo.  IX  explains  the  compo- 
sition of  this  Oouncil,  and  a  further  reference  to  page  280  will  show  the 
enormous  influence  it  exerted  on  the  personnel,  by  being  intrusted  with 
the  preparation  of  the  tableaux  Wavaiicement.  In  the  execution  of  this 
last  exceedingly  difficult  task  the  Oouncil  (which  had  existed  since 
1824)  had  given  general  satisfaction  up  to  abont  the  year  1880.  In  the 
last  10  years,  however,  it  was  accused  of  favoritism,  and,  above  all 
things,  of  nepotism  of  the  most  flagrant  kind.  No  officer  who  had  not 
relatives  or  at  least  intimate  friends  among  the  higher  officers  was  con- 
sidered to  stand  any  chance  of  being  promoted.  In  the  programme  of 
reforms  demanded  by  the  so-called  Jeune  Eoole  of  the  navy,  the  aboli- 
tion of  the  Council  had  a  conspicuous  place,  nor  were  many  voices  raised 
in  opposition  to  this  demand. 

On  October  21,  1890,  the  Minister  of  Marine  wrote  a  letter  to  the 
President  requesting  that  the  Council  be  abolished,  and  assigning, 
among  other  reasons,  that  '^it  has  for  some  time  been  a  question 
whether  it  would  not  be  well  to  have  on  the  Board  charged  with  the 
preparation  of  the  tableaux  d'avancementj  a  larger  n  amber  of  officers  of 
high  rank  who  have  recently  been  in  contact  with  the  officers  proposed 
for  the  tableaux,  and  who  thus  possess  a  better  and  more  complete 
knowledge  of  the  candidates  whose  worth  they  are  to  decide  and  whose 
interests  to  defend^  The  wish  of  the  service  in  this  respect  admits  of 
no  doubt,  and  latterly  the  Naval  Committee  of  the  Chamber  of  Deputies 
has  called  my  attention  to  the  urgent  need  of  this  reform.'' 

In  accordance  with  the  wishes  of  the  Minister  of  Marine,  the  Presi- 
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dent  then  abolislied  the  Admiralty  Ooancil  and  at  the  same  time  oreated 
three  new  offices,  whose  incambents  were  to  be  called  Inspectors-Gen- 
eral of  the  Navy,  and  were  to  be  two  Vice- Admirals  and  one  Bear- Admi- 
ral, all  three  on  the  active  list. 

'  These  Inspectors  have  no  execntive  authority,  bnt  they  inspect  and 
report  upon  the  entire  personnel  and  material  of  the  Navy.  They  are 
sent  from  Paris  on  toors  of  inspection,  and  the  work  is  divided  among 
them  so  that  they  do  not  inspect  as  a  Board  bat  individually.  They 
are  appointed  by  the  Minister  for  two  years,  can  be  reappointed  for  two 
years,  bnt  for  a  third  term  only  after  an  interval  of  one  year.  Before 
the  expiration  of  the  term  of  two  years  they  are  not  to  be  removed  ex- 
cept as  required  by  the  exigencies  of  the  service. 

The  following  is  a  translation  of  the  presidential  order  creatiDg  a 
"Board  to  classify  the  officers  of  the  different  corps  of  the  navy  for  pro- 
motion to  the  next  higher  grade."  Only  that  part  of  the  order  relating 
to  officers  of  the  executive  branch  is  translated: 

« 

Articlb  1.  A  Board  is  hereby  created,  charged  with  the  annual  preparation  of  the 
tableaux  ffavaneemtnt  for  those  officers  of  the  Navy  who  are  promoted  by  selection  and 
with  the  arrangement  on  these  tableaux  of  the  names  of  the  candidates  in  order  of 
merit. 

Art.  2.  This  Board  will  be  constituted  as  follows:  For  all  corps,  the  Inspectors- 
General  of  ihe  Navy  and  the  Director  of  the  Personnel,*  will  be  members;  to  these 
will  be  added,  for  officers  of  the  executive  branch,  the  following:  Flag  officers  and 
captains  who  have  been  the  immediate  predecessors  in  command  of  fleets  and  divis- 
ions, of  the  officers  in  command  of  those  fleets  and  divisions  at  the  time  of  the  forma- 
tion of  the  tableaux. 

If  one  of  the  flag  officers  above  mentioned  is  prevented  by  a  serions  cause  from 
serving,  he  will  be  replaced  by  a  flag  officer  havinjc  served  under  him,  or  by  his  chief 
of  staff,  provided  this  officer  is  not  of  a  lower  rank  than  that  of  captain. 

Art.  3.  Every  year,  after  the  reports  of  the  general  inspections,  the  individual 
reports,  and  the  proposals  for  promotions  coming  from  competent  authorities,  have 
reached  the  Bureau  of  the  Director  of  Personnel,  the  Minister  will  designate  those 
officers  and  officials  who,  besides  the  permanent  members,  are  to  form  part  of  the 
Board  of  Promotion,  and  will  issue  the  order  for  this  Board  to  meet. 

Art.  4.  Flag  officers,  captains,  and  officers  of  the  civil  branches  of  the  same  rela- 
tive rank,  are  not  included  in  the  work  of  the  Board. 

Art.  5.  No  one  can  be  promoted  by  selection,  whose  name  is  not  placed  upon  the 
tableaux  d^avaneement  by  the  Board,  or  by  the  Minister,  according  to  the  foUowing 
article. 

Art.  6.  For  acts  in  time  of  war,  extraordinary  services,  special  missions,  or  isolated 
commands,  the  Minister  may  place  the  names  of  those  officers  on  the  tttbleaux  <f  araaof. 
ment  who  have  deserved  such  a  reward. 

Art.  7.  The  number  of  names  to  be  inscribed  on  the  tableau  for  each  grade  shaU  be 
the  sum  of  two  numbers,  the  first  of  which  is  the  number  of  vacancies  ceriaiH  to  occur 
in  the  next  higher  grade,  from  retirements  for  age,  during  the  next  18  months,  and 
the  second  the  number  of  probable  vacancies  to  occur  during  the  next  18  months 
based  on  the  average  vacancies  of  the  past  5  years. 

Officers  whose  names  remain  on  the  tableau  for  2  years  will  have  their  merits  again 
discussed  by  the  Board,  and  the  latter  may  remove  their  names  if  it  sees  fit  to  do  so. 

The  names  of  officers  which  have  been  on  the  tableaux  less  than  2  years,  can  not  be 
removed. 

*  The  Director  of  the  Personnel  is  a  Rear- Admiral. 


SYSTEMS   OP   PROMOTION.  429 

The  names  of  offloerB  newly  inacribed  on  the  tabUdux  shall  be  arranged  in  order 
aooording  to  the  preference  of  the  Board,  but  afUr  the  names  of  those  already  on 
the  iaikUaux  and  of  those  carried  along  from  the  iahleaux  of  the  preceding  year. 

The  Board,  with  the  approval  of  the  Minister,  may  remove  the  names  of  officers 
from  the  tableaux  for  serioas  offenses. 

Art.  9.  The  Board  mnst  receive  all  official  doonments  necessary  to  its  labors. 

Art.  10.  The  Senior  Vice-Admiral  on  the  Board  shall  be  its  presiding  officer. 

OoncerniDg  the  above  order,  the  opinion  of  a  German  naval  officer  as 
expressed  in  the  Marine-Rundschau  (a  monthly  devoted  to  naval  mat- 
ters, appearing  as  a  companion  to  the  official  German  I^aval  Gazette), 
will  be  of  interest,  especially  so  when  it  is  remembered  that  in  the 
German  I^avy  promotion >  is  by  seniority  alone: 

If  anyone  has  cherished  the  hope  that  by  the  appointment  of  this  new  Board  all 
harshness  and  iivjastice  in  the  promotion  of  officers  by  selection  wonld  be  done  away 
with,  he  will  be  disappointed,  nor,  as  a  matter  of  fact,  are  any  snch  illusions  held. 
£ven  if  the  Admiralty  Conncil  was  accused  of  inordinately  guarding  the  interest  of 
a  certain  class  of  officers  and  of  too  much  partiality,  it  would  show  a  mistaken  idea 
of  the  state  of  affairs  to  ascribe  the  discontent  of  the  corps  of  officers  solely  to  the 
practices  of  the  Conncil  in  preparing  the  iahleaux  ffavanoement.  The  causes  of  this 
discontent  are  in  the  generaUy  defective  system  of  promotions,  which  prevents  an 
officer,  who  advances  by  seniority  alone,  £rom  reaching  the  higher  grades.  If  the 
nu^iber  of  those  who  can  be  promoted  annually  will  remain  so  small,  compared  to 
the  entire  number  of  officers,  as  has  been  the  case  during  the  past  few  years,  the  task 
of  selecting  from  the  large  number  of  able  and  deserving  officers  will  be  so  difficult 
that  no  measure  can  be  thought  of  which  will  be  Just  to  every  one. 

Promotion  by  seniority  alone  is  excluded  by  the  ages  of  those  at  the  head  of  the 
lists ;  a  selection  must  be  made  out  of  the  younger  element,  of  men  who  can  take 
command  of  ships  and  squadrons  while  yet  in  physical  and  mental  vigor.  The  new 
Board  may  make  a  different  choice  of  officers,  but  it  will  happen  the  same  as  with  the 
Admiralty  Council,  that  every  member  of  the  Board  will  have  a  prot^gd  whom  he  will 
propose  and  whose  advancement  he  wiU  further  with  all  his  power. 

It  does  not  seem  that  the  creation  of  the  new  Board  has  improved  matters  much. 

The  tremendous  influence  of  the  Inspectors-General,  who  have  a  voice  in  all  naval 
matters,  can  lead  to  abuses  just  as  much  as  the  partiality  of  the  Admiralty  Council, 
which,  if  it  did  show  a  preference  for  the  sons  and  relatives  of  admirals,  was  at  all 
events  happy  in  its  selections,  as  the  ability  of  officers  proposed  by  it  has  never  been 
questioned. 

It  may  be  that  the  predictions  of  the  writer  in  the  Marine-Bnndschaa 
will  be  verified,  bat  in  one  respect  the  appointment  of  the  Board  has 
already  borne  frnit. 

One  of  the  most  nrgent  demands  made  by  naval  officers  was  that 
the  names  of  those  placed  on  the  t€fbleaux  Wavancement  should  be 
selected  from  the  first  quarter  of  the  list;  for  instance,  no  lieutenant 
below  No.  175  should  be  placed  on  the  tableau^  there  being  seven 
hundred  lieutenants. 

M.  de  Lanessan,  a  member  of  the  Chamber  of  Deputies,  explains  this 
demand  very  well  in  La  Marine  Fran^aise  om  Printemps  de  1890.  He 
states  that  a  distinguished  naval  officer  writes'to  him  as  follows : 

In  the  Navy  all  officers  of  the  executive  branch,  with  few  exceptions,  graduate  from 
the  Naval  School ;  all  have  about  the  same  instrucion,  and  the  majority  falfill  the 
conditions  required  for  promotion  to  the  next  higher  grade.    It  is  evident  thiit  under 
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these  oiroQ instances  selection  shoald  be  very  limited.  An  officer  who  in  time  of  peace 
gfiins  4  or  5  years  over  his  comrades,  should  be  yery  well  satisfied,  and  heshonld 
have  g^yen  eyidence  of  exceptional  ability  as  deck  officer  and  in  command. 

To  effect  this,  it  is  only  necessary  that  the  Minister  should  fix  a  limit  beyond  which 
an  officer  can  not  be  put  on  the  tableaux  except  for  war  seryice. 

This  limit  should  be  flye  times  the  number  of  officers  who  pass  to  the  next  higher 
-grade  each  year,  that  is  to  say  about  180  for  lieutenants,  for  eyery  year  U2  to  35  com- 
manders are  made.  No  one  below  No.  180  on  the  list  should  be  put  on  the  tableoM. 
Every  one  thus  put  on  would  gain  3,  4,  or  5  years  over  his  comrades,  of  which  there 
would  be  scarcely  any  complaint.  To  institute  this  change  neither  a  law  nor  a  Presi- 
dential Decree  is  needed,  a  simple  order  from  the  Minister  will  suffice,  aud  if  he  gives 
this  order  he  will  receive  the  thanks  of  a  large  number  of  officers  who  to-day  ate 
deeply  disgusted. 

M.  de  Lanessan  adds : 

It  is  not  rare  that  under  actual  conditions  officers  gain  7,  8,  and  even  10  yeiars  over 
comrades  of  equal  worth,  but  not  fortunate  enough  to  have  powerfiil  protectors. 

It  is  necessary  to  prevent  as  much  as  possible  abuses,  which,  although  they  are  due 
to  the  human  heart,  are  not  the  less  prejudicial  to  the  higher  interest  of  our  Navy. 

This  was  written  in  May,  1890. 

An  examination  of  tlie  idbUaux  Wavanoement  in  the  Navy  Begister  for 
1891,  the  first  prepared  by  the  new  Board,  shows  as  follows : 

On  the  tableau  for  promotion  to  captain  there  are  the  names  of  20 
commanders,  and  not  one  of  these  names  is  below  No.  ^  on  the  list  of 
200  commanders. 

On  the  tabXeaiK,  for  promotion  to  commander,  there  are  the  names  oi 
18  lieutenants  which  were  put  on  this  year,  and  not  one  of  these  names 
is  below  No.  178  on  the  list  of  700  lieutenants;  but  of  the  names  of  9 
lieutenants  who  are  on  the  tableau  £rom  last  year  two  are  below  No. 
178,  one  being  No.  219  and  the  other  No.  247. 

On  the  tableau  for  promotion  to  lieutenant,  there  are  the  names  of 
20  ensigns,  and  not  one  of  these  names  is  below  No.  103  on  the  list  of  420 
ensigns. 

So  that  the  new  Board  in  the  preparation  of  the  first  tableaux  has 
virtually  yielded  to  the  demand  to  confine  its  selections  to  the  upper 
parts  of  the  lists.  For  this  concession,  the  officers  appear  to  be  duly 
thankful,  but  they  ask  that  the  matter  be  hereafter  not  left  to  the  dis- 
cretion of  the  Board.  Another  cause  of  complaint  is  that  the  Presiden- 
tial Decree  fixes  the  same  rule  for  determining  the  number  of  names  to 
be  placed  on  the  tableau  for  each  grade.  But  since  the  promotions  from 
commanders  are  all  by  selection,  from  lieutenants  one-half  hj  selecUon, 
and  from  ensigns  one-third  by  selection,  it  is  claimed  that  if  the  present 
rule  is  just  in  determining  the  number  of  commanders  on  the  tableaux 
the  same  rule  puts  on  twice  as  many  lieutenants  and  three  times  as 
many  ensigns  as  should  be  there. 

The  Jeune  Ecole  also  demands  that  promotions  to  Heutenanta  be  by 
seniority  alone.  Otherwise  there  is  no  demand  to  do  away  with  sdec- 
tion,  for  as  one  officer  expresses  it,  ^^  there  must  be  an  incentive  in  time 
of  peace  as  well  as  in  war." 


6TSTEM8   OF   PBOMOTION. 


431 


The  following  table  is  compiled  from  the  Navy  Register  for  1801 : 


Midahipman 

Ensign 

Ijien tenant. . 
Commander. 
Captain 


Average 

age  of 

first  five. 

Average 

age  of 

last  five. 

23 

22 

27i 

22 

40 

27 

56 

43 

67 

40 

Bear-admiral. 
Yioe-admiEal . 


Age  of 
juuior. 


59 
65 


A  comparison  of  the  Begisters  of  1890  and  1891  shows  that  during 
the  year  1890  there  were  promoted  from  each  grade  the  following  num- 
bers: 


Midshipman  65 

BDsign 62 

Liieateoant 36 


Commander 19 

Captain 9 

Rear  admiral  4 


The  condition  of  the  personnel  is  depicted  in  numerous  articles  by 
M.  Weyl,  an  ex-naval  officer,  the  foremost  authority  on  naval  matters  in 
France,  if  not  in  Europe,  the  pith  of  which  is  as  follows : 

Oar  officers  are  too  old,  their  promotion  is  too  slow.  We  treat  offioers  of  the  Navy 
like  those  of  the  Army  and  yet  the  conditions  of  life  in  the  two  services  are  entirely 
different.  The  seaman  is  continnally  in  the  field,  and  in  his  noble  profession  there  is 
considerable  waste.  If  yon  want  good  officers  yon  mnst  not  keep  them  in  a  subordi- 
nate capacity  too  long.  An  officer  of  forty-five  should  not  stand  watch  and  perform 
the  same  duties  as  young  men  of  twenty-odd.  It  is  to  the  inticrest  of  the  country  to 
have  only  vigorous  officers  on  the  active  list,  but  vou  can  not  get  rid  of  the  others 
without  offering  them  some  compensation.  Certainly  in  a  country  like  ours,  where 
there  are  so  many  civil  positions  at  the  disposal  of  the  government,  it  should  not  be 
difficult  to  find  employment  for  naval  officers,  who,  al  though  a  burden  to  the  govern- 
ment, while  on  the  active  list,  would  thus  become  of  use. 

Let  it  be  done  with  them  as  with  petty  officers,  a  certain  nnmber  of  positions  in  the 
Treasury  Department  be  annually  reserved  for  them,  a  certain  number  of  consulates 
be  placed  at  the  disposal  of  the  Minister  of  Marine ;  and  the  head  of  the  lieutenants 
list  will  soon  get  into  a  reasonable  condition.  VT^hile  instituting  these  reforms,  we 
would  at  the  same  time  cut  down  the  number  of  offioers  on  shore  duty,  and  reduce 
the  complement  of  officers  on  shipboard. 

The  longer  an  officer  remains  on  shore  the  less  fitted  he  becomes  for  his  profession. 
The  English  get  along  with  fower  officers  in  proportion  to  the  number  of  ships  than 
we,  for  the  simple  reason  that  their  personnel  is  younger  and  they  can  thus  get  more 
work  out  of  it. 

The  retiring  age  in  all  grades,  except  those  of  flag  officers,  must  be  cut  down.  To 
this  it  is  objected  that  the  effect  would  only  be  transitory,  but  it  must  be  acknowl- 
edged that  it  would  at  all  events  make  the  corps  of  officers  younger.  It  would  not 
be  Judicious  to  apply  the  new  law  suddenly ;  the  new  retiring  ages  oould  be  reached 
by  progressive  steps,  in  3  or  4  years,  for  example. 

Of  course  on  the  day  on  which  the  law  which  I  advocate  wiU  have  had  its  full 
effect  promotion  will  again  become  slower,  and  we  shall  again  be  in  a  difficult  situa- 
tion ;  bnt  in  the  mean  time  our  ships  will  have  younger  offioers  and  the  real  object  of 
the  new  legislation  will  have  been  attained. 

Fnrthermore,  provided  the  system  of  earlier  retirement  in  grade  remedies  matters 
for  a  nnmber  of  years,  it  is  all  that  can  be  expected ;  in  the  Aiture  it  can  again  be 
modified  as  occasion  demands. 

''  Sufficient  unto  the  day  is  the  evil  thereof,"  and  it  can  not  be  denied  that  the 
present  situation  is  intolejrable. 
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The  entire  press,  professional  and  otherwise,  is  taking  the  liveliest 
interest  in  this  question  of  the  efficiency  of  the  personnel,  and  generallj 
favors  the  demanded  reforms.  Nor  is  it  at  all  likely  that  anything 
cOuld  be  done  without  this  powerful  backing. 

The  following  is  a  condensed  extract  from  La  Marine  Frangaige  au 
Printempa  de  1890.  M.  de  Lanessan*  is  again  quoted  because  he  is 
not  a  naval  officer,  but  a  civilian  and  member  of  the  Chamber  of  Dep- 
uties, and  because  his  views  are  a  fair  exponent  of  the  views  of  the 
press.    What  follows  refers  to  officers  of  the  executive  branch  only : 

The  results  of  the  present  state  of  affairs  are  two :  In  the  first  place,  if  war  were  to 
break  out  to-day  it  would  be  impossible  to  give  all  our  vessels  their  proper  comple- 
ments of  officers;  and,  in  the  second  place,  promotion  is  so  slow,  that  a  spirit  of  pro- 
found discouragement  has  seized  our  entire  personnel. 

There  is  no  profession  which  requires  greater  physical  and  mental  strength  than 
thatof  the  seaman;  there  is  none  which  requires  more  constant  intellectual  work, 
and  I  must  say,  without  attempting  to  flatter  our  officers,  that  with  rare  exceptions 
they  are  far  from  meriting  the  reproach  of  idleness  with  which  they  are  at  times 
charged. 

Only  those  who  have  lived  on  board  ships  of  war  can  appreciate  the  fatigues,  the 
Tesponsibilities,  and  the  annoyances  which  prematurely  exhaust  the  strength  of  a 
naval  officer.  Only  such  can  know  with  what  resignation  and  devotion  our  officem 
submit  to  the  loss  of  all  pleasures  of  family  and  of  society,  with  what  oalm  resolation 
they  confront  all  the  dangers  to  which  they  are  incessantly  exposed,  with  what  pride, 
the  result  of  their  profession,  their  education,  and  their  patriotism,  they  carry  aomai 
the  ocean  the  flag  and  name  of  their  distant  country. 

And  yet  there  is  not  another  corps  of  officers  in  France  in  which  promoUon  is  so 
slow. 

An  examination  of  the  Naval  Register  shows  that  an  officer  gmduated  from  the 
Naval  School,  well  recommended,  decorated  for  his  services,  his  good  conduct,  and 
his  work,  scarcely  ever  becomes  a  commander  before  the  age  of  40 ;  that  is  to  say, 
he  must  serve  in  the  subordinate  grades  for  at  least  22  years. 

This  situation  is  the  more  distressing  in  that  it  often  condemns  the  senior  lieuten- 
ants to  live  in  tlss  ward-room  of  large  ships  with  officers  of  the  same  grade  15  to  IB 
years  younger,  and  with  ensigns  still  younger,  and  doing  the  same  duty. 

It  is  evident  that  such  a  state  of  affairs  is  bad  for  the  officers  and  detrimental  to 
discipline. 

It  is  hard  for  a  man  of  45  to  be  compelled  to  do  the  same  duty  as  a  young  ensign 
of23  or  26.  Watches  which  the  latter  stands  with  the  ardor  of  a  neophyte  are  fur 
the  former  annoying  and  fatiguing  drudgery — above  aU  things,  if  bad  weatheror  the 
difficulties  of  mancouvres  do  not  awaken  that  love  of  his  profession  which  always 
lies  dormant  in  the  heart  of  the  seaman. 

During  the  flrst  10  years  one  supports  without  difficulty  all  troubles,  although 
they  were  by  no  means  foreseen  when  entering  the  service.  These  are  merely  pass- 
ing shadows,  thrown  by  accident  or  ill  fortnne  over  a  future  which  the  officer  still 
sees  shining  before  him  and  on  a  present  which  his  youth  illumines,  but  as  yean 
roll  on  the  shadows  thicken,  and  the  solitary  reveries  of  the  night  watches  turn  i* 
painfhl  nightmares. 

That  promotion  to  which  up  to  now  the  officer  had  scarcely  devoted  a  thought  1 
comes  the  incessant  preoccupation  of  his  vigils.  Upon  leaving  the  Naval  School,  yoo 
nud  vigorous,  his  ambition  scarcely  halted  at  the  two  stars  of  a  rear-admiral ;  latr 
when  wind  and  weather  have  worn  out  for  him  innumerable  lieutenant's  strlpea,  T 

r-- '■-       - — •  -^        - — ---■—  ■-         --      -      ■- —         -  —  —  —   -- —  ■    ^      ^ 

*  Siuce  the  abov^  was  written  M.  de  Lanessc^n  has  been  appointed  ^veruof  of  Tool^^ 
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ambition  becomes  narrower  and  he  himself  soared  and  discontented.  At  what  a^, 
in  how  many  years,  will  he  be  a  commander  and  released  from  watches  and  dradgery  f 
From  this  moment  disgnst  with  the  profession  insinaates  itself  little  by  little  into  the 
most  robust  hearts ;  and  as  at  the  same  time  age  is  redncing  his  strength,  the  officer  loses 
in  valae  every  day.  When  he  arrives  at  the  higher  grades  he  is  already  anxious  for 
repose. 

This  picture,  I  will  hasten  to  say,  does  not  apply  to  all  onr  officers.  Many  resist  all 
annoyances  and  all  hardships,  and  maiutain,  in  spite  of  agCj  their  youthful  ambition 
and  strength ;  but  I  would  that  promotions  were  such  that  exceptions  were  the  rule, 
and  that  all  onr  officers  could  arrive  at  the  higher  grades  sufficiently  young  to  enjoy 
for  a  long  time  the  plenitude  of  their  powers. 

It  is  evident  [concludes  M.  de  Lanessan],  first,  that  in  order  to  meet  all  the  require- 
ments of  onr  Navy,  the  number  of  officers  must  be  increased ;  second,  that  to  increase 
the  promotions  from  the  grade  of  lieuteuant  the  numbers  in  the  higher  grades* must 
be  increased;  third,  that  the  rules  for  promotion  by  selection  must  be  changed  so 
as  to  have  fairer  selection;  fourth,  that  measures  must  be  taken  to  have  ensign^ 
spend  mure  of  their  time  at  sea  and  to  give  them  and  midshipmen  more  rapid  pro- 
motion, the  latter  passing  not  more  than  2  years  in  grade. 

To  explain  the  fourth  demand  it  must  be  added  that  M.  de  Lanessan 
maintains  that  ensigns  should  spend  nearly  all  their  time  at  sea,  which 
is  by  no  means  the  case  now. 

It  will  be  noticed  that  M.  de  Lanessan  would  hasten  promotion  among 
the  subordinate  officers  by  increasing  the  numbers  in  the  higher  grades. 
M.  Weyl  maintains  that  this  would  only  remedy  matters  for  a  very  short 
time,  and  insists  that  the  retiring  ages  must  be  cut  down. 

The  Committee  appointed  by  the  Chamber  of  Deputies  to  investigate 
the  state  of  the  personnel  and  suggest  a  remedy  has  embodied  both 
ideas  iu  its  report. 

The  table  below  shows  the  present  allowance  of  officers  and  retiring 
ages  and  those  recommended  by  the  Committee : 


Proposed 

retinng 

»K0. 


Tiee-ftdmirals 

R<»r-adinirals 

CftptaioB 

CommandeTs 

laieuteDants,  first  claas. .. 
Xieuteoants,  secood  class 

Ensif^ns 

Midsbipmen 


No.  al- 
lowed at 
present. 

No.  pro- 
posed. 

Present 
retiring 

ago. 

15 

15 

05 

30 

30 

62 

100 

120 

60 

200 

220 

58 

850 

375 

53 

350 

375 

S3 

420 

400 

52 

140 

160 

06 
60 
58 
54 

50 
SO 
45 


It  is  also  recommended  that  the  terms  aspirant  de  premise  cletsse 
and  aspirant  de  seeonde  classe  (see  page  279,  No.  IX)  be  suppressed 
and  replaced  by  aspirant  and  Sldve,  Aspirants  will  have  the  rela- 
tive rank  of  second  lieutenant  in  the  Army,  and  be  promoted  to  ensign 
after  2  years ;  Sldves  will  have  the  relative  rank  of  a  sous  lieutenant^ 
and  become  aspira^its  after  1  year  on  board  the  School  ship  of  Appli- 
cation. 

The  report  adds  that  the  new  retirement  law  will  be  applied  to  those 
officers  only  who  are  promoted  after  the  passage  of  the  act 
163&— No.  X 28 


■^ 
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The  two  greatest  naval  powers  in  the  world  promote  their  offioenon 
two  radically  different  principles. 

England  begins  with  absolute,  unrestricted  selection,  and  continaeg 
this  system  to  the  grade  of  captain,  and  then  from  captain  up  cbanges 
to  strict  seniority. 

France  begins  with  partial  selection,  then  gradually  increases  the  de- 
ment of  selection  until  from  commander  to  captain  it  is  all  selection  bot 
with  restrictions,  and  then  firom  captain  up,  selection  absolute  and 
unrestricted. 

It  is  also  interesting  to  observe  that  although  the  discontent  iuboth 
services  is  great,  yet  neither  service  demands  radical  change  in  the 
systems. 

ITALY. 

In  No.  IX,  on  pages  295,  296,  and  297,  the  general  system  of  entrr 
into  the  corps  of  officers,  a  table  of  grades,  numbers  in  each,  and  ages 
for  retirement  are  given ;  also  sea-service  requirements  for  promotion. 
The  paragraph  relating  to  the  promotion  of  sub-lieutenants  and  grades 
to  and  including  that  of  commander  is  incorrect. 

The  method  of  promoting  to  sub-lieutenant  and  higher  grades  is  as 
follows : 

Sublieutenant — All  promotion  to  sublieutenant  is  by  seniority. 

Lieutenant. — ^Promotion  to  lieutenant  in  time  of  peace  is  two-thirds 
by  seniority  and  one-third  by  selection ;  in  time  of  war,  half  by  senior- 
ity and  half  by  selection.  Usually  the  sub-lieutenants  of  the  same  date 
are  sent  to  Leghorn  for  a  post-graduate  course,  ending  with  an  examina- 
tion which  determines  their  standing  on  the  naval  register ;  but  their 
standing  is  also  fixed  by  a  competitive  examination,  whether  the  post- 
graduate course  is  gone  through  or  not. 

Lieutenant-commander: — ^Promotion  to  lieutenant-commander  in  time 
of  peace  is  half  by  seniority  and  half  by  selection  ^  in  time  of  war,  all 
by  selection. 

Commander. — ^All  promotion  to  commander  and  higher  grades  is  bj 
selection,  both  in  time  of  peace  and  war. 

The  only  exceptions  to  the  above  rules  are :  (1)  For  signal  gallantry; 
(2)  when  in  presence  of  an  enemy  vacancies  must  be  filled. 

The  system  of  promotion  resembles  the  French  very  closely. 

Each  year  the  Superior  Council  prepares  a  promotion  table  for  each 
grade  from  which  officers  are  promoted  by  selection.  The  Minister  of 
Marine  may  add  the  name  of  an  officer  to  this  table  who  has  distin- 
guished himself  by  any  specially  meritorious  action,  by  the  accomplish- 
ment of  some  special  mission,  or  by  any  extraordinary  service,  partica- 
larly  in  the  case  of  captains  of  ships  in  foreign  waters  and  of  officers 
directly  under  the  orders  of  the  Ministry. 

1^0  officer  can  be  promoted  by  selection  unless  his  name  is  borne 
upon  the  promotion  table  of  his  grade. 
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Promotion  tables  are  not  made  public 

When  promotion  is  from  a  grade  having  both  seniority  and  selection, 
these  two  qualifications  are  alternated  in  making  the  propiotion. 

The  Superior  Council  consists  of  three  officers  of  flag  rank,  of  a  cap- 
tain as  secretary,  of  all  the  Chiefs  of  Bureaus  in  the  Ministry,  and  of 
the  Chief  of  Staff  in  the  Ministry. 

The  present  composition  of  this  Council  is  as  follows : 

Yice-admirals........ 2  Medioal  inspector 1 

Bear-admiralB 5  Payinspector 1 

Captains 1  Colonel  Army  engineers 1 

Inspectors  of  engineers 2  Chiefs  of  Bureaus  (civil) 

The  Council,  in  preparing  promotion  tables,  is  guided  altogether  by 
the  official  reports  made  upon  officers  by  their  superiors,  and  forwarded 
through  the  regular  official  channels  to  the  Ministry,  so  as  to  reach  there 
by  December  1  of  each  year.  (In  future  reports  are  to  be  made  twice 
a  year.) 

Beports  are  made  exceptionally  when  a  ship  goes  out  of  commission, 
when  a  naval  force  is  disbanded,  when  an  officer  is  detached  from  a  ves- 
sel, when  an  officer  is  detached  Irom  any  duty  on  shore.  When,  how- 
ever, duty  on  board  or  on  shore  has  been  for  only  2  months  or  less,  no 
report  is  sent  in. 

For  officers  off  duty  no  report  is  sent  in,  their  last  report  being  re- 
ferred to  if  necessary. 

BBOULATIOirS  FOB  BEPOBTS  ON  OrHCEBS. 

(1)  For  officers  under  the  rank  of  captain  the  form  of  record  follows, 
marked  A ;  for  captains  is  a  special  form,  marked  B. 

(2)  These  reports  concerning  officers  aboard  ship  are  made  by — 
{a)  The  commanding  officer  of  the  vessel. 

(h)  The  Commander  in  Chief  of  the  naval  force  on  the  commanding 
officers  of  vessels,  on  executive  officers,  and  on  any  superior  officer  (offi- 
cer above  lieutenant  and  under  admiral)  serving  under  him. 

(e)  The  Chief  of  Staff  of  a  naval  force  on  any  officer  of  the  staff. 

{d)  The  Commander  in  Chief  of  a  Department,  or  by  the  Chief  of  Bu- 
reau of  Military  Service  (personnel)  in  the  Ministry  on  commanding 
officers  of  vessels  dependent  respectively  on  the  Commander  in  Chief 
or  on  the  Ministry. 

Beports  concerning  officers  on  shore  are  made  by — 

(a)  Chie&  of  corps,  office,  duty,  etc.,  on  officers  serving  under  them. 

(b)  Commander  in  Chief  of  Department  on  these  Chiefs. 

(c)  The  President  of  the  Snperior  Council  on  officers  attached  to  the 
Oouncil. 

(d)  Chiefs  of  Bureaus  in  the  Ministry  on  officers  attached  to  their 
Bureaus. 

(e)  The  First  Aide-de-Camp  of  the  Kiug  and  Princes  on  officers  serv- 
ing on  the  staff. 
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A.  {Officers  under  rank  of  captain,) 

Royal  Italian  Navy: Maritime  Departmeut;  (squadron,  corps,  or 

office)  individaal  record  of  (rank) : 

Mr, (name  in  large  letters),  son  of ,  of ,  bom  the ,  at 

— — ,  province  of ;  religion  '  ;  national  decorations ;  foreign  dec- 
orations   . 


Service  and  sea  daty  :  Entry  into  the  service ^;  date  last  promotion     — , 

total  sea  service ;  sea  service  in  command  years, months, days. 

Necessary  sea  service  for  promotion  to ,  in  grade  of .    Sea  service  from 

that  time  up  to  date  ^ . 

Intelligenoe  and  attainments : 

Intelligence 

Disposition  to  study 

Knowledge  of  regulations 

Scientific  attainments 

Knowledge  of  languages 

Technical  and  execu  t i ve  ability  • 
Professional  qualifications : 

Manner  of  doing  duty 

Manner  towards  superiors 

Manner  with  equals 

Manner  to  inferiors 

Care  as  to  uniform 

Special  duties  since  last  report 

Manner  in  which  they  were  performed 

Instruction 

Aptitude  for  command. 
Conduct  and  character : 

Conduct  on  duty 

Conduct  off  duty 

Character. 
Physical  condition,  courage : 

Physical  condition 

Aptitude  for  ship  lite 

Sight 

Courage. 
Special  characteristics  for  superior  officers : 

Manner  of  commanding  a  vessel  with  regard  to  war  and  seamanlike  qualitieB. 

In  which  best 

In  which  defective 

Special  attributes. 
General: 

Whether  better  adapted  to  sea  or  shore  service. 

If  meriting  extraordinary  promotion. 

Any  other  characteristics  which  convey  a  good  idea  of  the  individual. 

The  undersigned  believes  Mr.  — —  worthy  of  promotion  to  the  grade  of by 

(seniority  or  selection). 


The  undersigned  believes  that  Mr.  — ^-—  is  not  deserving  of  promotion. 

Date . 

First  indorsement  (by  second  Admiral  of  Squadron  or  Commandant  of  Dockyard). 
Second  indorsement  (by  Commander  in  Chief  of  Department  or  Naval  Force,  or 
Chief  of  Bureau  of  Military  Service). 


Vf, 


SYSTEMS  OF  PROMOTION.  437    '^-'y* 

Final  indorsement  by  Superior  Council.  -    '  vi'^!^ 

•  »  *  »  »  •  •  <*  i  'rk 

The  Superior  Council  having  examined  the  within  record  and  all  other  documents  .  /^?« 

zefeiringto  Mr. declare  him for  the  grade  of  — — .  '  ^  .^v^ 

The  Council  also  declares  that  the  said  officer  is  worthy  of  being  placed  npon  the 
promotion  table  (by  seniority  or  by  selection  is  here  expressed). 

Date .  Signatures. 

B. — The  CkmMander  in  Chief  {of  Squadron  or  Department)  the  Second  in  Command, 


Report  upon  Mr. ,  oiaptain,  on  duty . 

Phyeiealf  m^n'ol,  and  inteUeotual  quaUHes, — Report  should  state  whether  the  officer 
is  physically  sufficiently  strong  to  perform  the  duties  of  his  grade  or  present  command 
in  time  of  war.  Should  also  show  if  he  possesses  all  the  qualities  necessary  to  the 
captain  of  a  ship,  head  of  corps  or  office,  etc.,  specifying  his  deficiencies  or  preemi- 
nent qualifications. 

InBtmetionf  profeeaional  ability,  manner  of  doing  duty. — Show  whether  he  possesses 
requisite  amount  of  necessary  qualities  for  duty  as  captain  of  a  ship,  or  for  aOoom- 
plishment  of  such  diplomatic  matters  as  may  be  intrusted  to  him. 

Whether  he  possesses  the  above  qualities  sufficiently  to  have  confided  to  him  the 
command  of  a  naval  force  in  time  of  peace  and  in  time  of  war. 
,  To  the  above  should  be  added  any  details  or  information  which  will  inform  the 
Ministry  of  the  real  usefulness  or  worth  of  the  officer,  and  the  best  disposition  that 
ean  be  made  of  him  and  of  the  vessel  he  commands. 

Seoommendation, — Should  state  in  explicit  terms  whether  the  officer  deserves  pro- 
motion, and  if  so,  whether  he  should  pass  over  those  ahead  of  him  on  the  list. 

The  colamns  of  the  report  form  A  mast  be  filled  oat  coacisely,  bat 
clearly  and  explicitljc 

The  report  on  a  captain  must  be  entirely  written  by  hand,  the  form 
B  being  given  only  to  indicate  generally  what  the  repprt  should  con- 
tain and  the  order  in  which  the  contents  should  be  arranged. 

When  the  commanding  officer  of  a  vessel  is  not  a  captain  then  form 
A  is  always  used. 

When  an  officer  is  ordered  to  a  vessel,  two  copies  of  the  necessary 
form  are  sent  with  him,  supplementary  copies  being  sent  later  if 
required  by  the  length  of  the  cruise. 

When  these  forms  are  needed  on  shore,  by  reason  of  an  officer  being 
transferred,  the  superior  who  should  fill  out  the  forms  makes  requisi- 
tion for  them. 

When  a  Commander  in  Ohief  of  Department  or  Squadron  receives  an 
onsatisfiEkctory  report  concerning  an  officer  he  must  personally  or  in 
writing,  if  the  officer  is  absent,  warn  him  to  improve. 

For  Admirals  in  subordinate  commands  a  report  is  made  by  the  Com- 
mander in  Chief,  who  follows,  in  general,  form  B,  but  with  such  addi- 
tions as  he  considers  required  by  the  higher  rank. 

All  reports  are  made  out  in  duplicate,  one  copy  being  kept  by  the 
Commander  in  Chief  of  Department  or  Squadron,  the  other  sent  to  the 
Ministry  and  preserved  in  the  Bureau  of  Military  Service  (personnel). 

On  the  disbanding  of  a  naval  force,  all  reports  remaining  in  the  Ad- 
miral's office  on  board  the  flagship  are  sent  to  the  Commander  in  Chief 
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of  the  Department  to  which  the  officer  concerned  is  attached.  (Eacl) 
officer  of  the  Italian  navy  belongs  to  one  of  the  three  Maritime  Depart 
meuts  and  when  on  shore  is  always  ordered  to  daty  in  that  Department) 

In  case  an  officer  is  transferred  from  one  Department  to  another  his 
records  are  sent  nnder  private  seal  to  the  Commander  in  Chief  of  his 
new  Department. 

Beports  and  all  correspondence  concerning  them  are  confidential;  no 
copy  or  extract  from  them  can  be  given  without  an  express  order  from 
the  Ministry. 

It  can  readily  be  seen  that  the  Superior  Council  has  ample  data  for 
judging  of  the  merits  of  officers. 

Whatever  abilities,  accomplishments,  or  deficiencies  an  officer  may 
possess  are  as  well  known  at  the  Ministry  of  Marine  as  on  board  his 
ship,  for  the  reports  are  continuous  from  the  moment  of  his  entering 
the  service. 

The  verdicts  of  the  Council  apparently  give  general  satisfoctioo,  for 
charges  of  favoritism  and  injustice  are  very  seldom  made. 

A  comparison  of  the  Navy  Begisters  of  1890  and  1891  shows  as  fol- 
lows : 

The  junior  rear-admiral  in  1891  was  No.  7  on  the  list  of  S5  captains 
in  1890. 

The  junior  captain  in  1891  was  No.  21  on  the  list  of  56  commanders 
in  1890. 

The  junior  commander  in  1891  was  No.  34  on  the  list  of  70  lieutenant 
commanders  in  1890. 

The  junior  lieutenant-commander  in  1891  was  No.  27  on  the  list  of 
222  lieutenants  in  1890. 

Thus  all  promotions  "by  selection  were  made  from  officers  well  up  in 
the  lists,  so  that,  other  things  being  equal,  length  of  service  has  due 
weight. 

In  the  case  of  promotion  to  the  grade  of  rear-admiral  public  opinion 
in  the  service  usually  names  the  lucky  man  before  he  has  been  officially 
chosen,  and  sometimes  many  months  before,  as  often  months  elapse  in 
the  careful  consideration  of  different  claims  to  such  an  important  pro- 
motion. 

The  following  table  is  compiled  from  the  Navy  Register  for  1891 : 


Grade. 


Captain , 

Commander 

Llentenantr  commander 

Lieutenant 

Sablioatenant 


Averaf^e 

age  of 

first  fire. 

Average 

age  of 

laat  five. 

51 

46 

46 

48 

44 

41 

43 

25i 

25 

20 

Senior  vice-admiral,  63  years  of  age,  and  been  14  years  in  grade ;  Junior  Tice-admlnd,  54 
age;  senior  rear-admiral,  56|  years  of  age.  and  1>een  6  years  in  grade;  Junior  rear*admiral,  S3 
of  age. 
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The  system  of  promotioii  has  been  in  force  since  1858,  first  in  the  Sar- 
dinian and  then  in  the  Italian  Navy,  and  the  fact  of  its  remaining  practi- 
cally unchanged  for  33  years  would  seem  to  be  an  indorsement  of  its 
yalne. 

AUSTRIA. 

In  No.  IX,  page  309,  the  method  of  recruiting  the  corps  of  officers  of 
the  executive  branch  is  described  and  a  table  shows  the  different 
grades  and  numbers  in  each  grade. 

The  following  sea-service  qualifications  are  required  for  promotion : 

Sea  cadets,  first  class,  may  be  promoted  to  sub*lieutenants  after  hav- 
ing given  practical  evidence  of  their  efficiency,  and  for  this  the  two 
years'  sea  service  required  of  them  as  sea  cadets,  second  class,  is  suffi- 
cient 

Sub-lieutenants  must  have  2  years^  sea  service;  lieutenants,  3  years' 
sea  service,  ot  which  1  year  on  board  an  armor-clad,  and  part  of  the  3 
years  as  executive  officer ;  lieutenant-commander,  1  year ;  but  if  neces- 
sary, the  time  passed  in  doing  lieutenant-commander's  duty  while  lieu- 
tenant can  count  for  this ;  commander,  1  year. 

An  officer  may  be  promoted  to  the  next  higher  grade  if  in  every  way 
qualified,  even  without  having  fulfilled  the  above  requirements  of  sea 
service,  if  this  has  occurred  through  no  fault  of  his  own,  and  especial  l^^ 
if  he  has  been  deil;ailed  for  other  professional  duty. 

Promotion  is  practically  by  seniority  alone. 

In  theory  there  is  promotion  by  selection,  as  shown  by  the  following 
extracts  from  the  regulations : 

Promotions  from  sea  cadet,  second  class,  to  lieutenant,  first  class,  in- 
clusive, are  in  time  of  peace  according  to  seniority  alone. 

Promotions  from  lieutenant,  first  class,  to  captain  inclusive,  are  ac- 
cording to  seniority,  but  in  special  cases,  in  peace  as  well  as  in  war,  are 
by  selection. 

Promotions  from  captain  up  are  not  governed  by  seniority. 

Promotion  out  of  turn  is  an  Imperial  favor,  which  may  be  obtained 
by  very  exceptionally  meritorious  services,  but  can  never  be  claimed  as 
a  right. 

Only  officers  of  and  above  the  rank  of  lieutenant,  first  class,  can  be  pro- 
posed for  promotions  out  of  turn  in  time  of  peace,  and  officers  so  pro- 
posed must  have  distinguished  themselves  ashore  and  afioat  by  aptitude, 
good  judgment,  and  absolute  trustworthiness,  and  must  have  given  evi- 
dence through  scientific  writings  or  special  professional  service  that 
they  will  perform  good  work  in  a  higher  position  and  that  their  promo- 
tions out  of  turn  will  be  really  beneficial  to  the  service.  They  must  bo 
among  the  first  third  of  their  grade.  They  must  serve  for  two  consecu- 
tive years  on  board  one  or  more  ships  of  a  fleet  doing  the  same  duty, 
and  during  this  time  must  be  exceedingly  well  recorded  in  the  reports 
of  their  superiors  and  be  unanimously  recommended  for  promotion  by 
selection. 
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Proposals  for  promotion  by  selection  axe  made  to  tke  Marine  Section 
(Navy  DepartniCDt)  by  those  ofScers  having  the  anthority  to  make  re- 
ports on  their  j  aniors,  and  those  forwarding  such  proposals  in  the  coarse 
of  official  transmittal  must  make  exhanstive  comments  thereon. 

Those  captains  are  promoted  to  the  grade  of  rear-admiral  who  have 
shown  conclasively  while  in  command  of  a  squadron,  division,  or  tor- 
pedo-boat flotilla,  or  in  command  of  a  ship  abroad,  that  they  are  fally 
qualified  for  the  duties  of  a  flag  officer. 

Sear-admirals  can  be  promoted  to  vice-admiral  if,  while  for  some  time 
in  ^command  of  a  squadron,  they  have  given  evidence  of  eminent  quali- 
fications. They  may  also  be  promoted  without  having  had  such  sea 
service  if  while  captain  they  have  had  command  of  a  squadron* 

Vice  admirals  are  promoted  according  to  the'will  of  the  Emperor. 

The  Emperor,  in  fact,  has  the  right  to  promote  officers  by  selectioa, 
but  it  is  a  right  of  which  he  never  avails  himself,  like  the  ^^  undoubted 
right  of  her  Majesty  to  selection  "  in  the  case  of  the  promotion  of  cap- 
tains in  the  English  navy. 

So  that  it  may  be  said  promotion  is  by  seniority  alone. 

Officers  stationed  at  court,  attaches  to  legations,  or  other  specially 
employed  officers  are  carried  as  in  excess  of  the  number  allowed  in 
their  grade,  but  are  promoted,  if  they  qualify,  with  the  man  next  ahead. 

Lieutenants  who  wish  to  devote  themselves  to  some  professional  spe- 
cialty, may,  if  they  show  the  necessary  ability  in  their  specialty  and  it 
be  for  the  interest  of  the  service,  be  promoted  at  the  same  time  with 
the  man  next  ahead,  but  at  the  same  time  be  transferred  to  the  list  of 
officers  for  local  duty. 

Officers  on  local  duty  are  those  who  have  faultlessly  performed  all 
their  sea  duty,  but  are  for  physical  reasons  unable  to  go  to  sea  and  are 
yet  capable  of  performing  good  and  valuable  duty  on  shore. '  They 
are  promoted  to  the  next  higher  grade  after  officers  on  the  regular  list 
of  the  same  rank  have  been  promoted. 

Lieutenants  who  for  personal  reasons  wish  to  forego  promotion  to 
lieutenant  commander,  but  are  in  the  first  third  of  their  grade  and 
qualified  for  promotion,  may  apply  to  be  transferred  to  the  local  duty 
list  of  lieutenant  commanders,  and  will,  if  their  request  is  granted,  be 
so  transferred  when  a  vacancy  occurs.  The  number  of  such  applicants 
is  restricted  to  eight. 

The  most  interesting  point  of  the  Austrian  system  of  promotion  is 
that  they  have  no  examinations  for  promotion,  but  that  «n  officer  who 
arrives  at  the  top  of  the  list  is  judged  altogether  by  his  record. 

Promotions  are  made  on  May  1,  November  1. 

Promotion  Boards  are  constituted  as  follows:  For  sea  cadets,  first 
class,  sublieutenants  and  lieutenants  second  class,  one  rear-admiral 
(president),  two  captains,  two  commanders,  two  lieutenant-commanders. 
•  For  lieutenants,  first  class,  lieutenant-commanders,  and  commanders, 
vice  admiral  or  admiral  (president),  two  rear-admirals,  four  captains, 
but  the  two  rear-admirals  may  be  replaced  by  captains  if  necessary. 
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These  Boards  meet  in  Vienna,  and  their  proceedings  are  confidential. 

As  a  rnle,  they  are  called  together  daring  the  first  months  of  the  year 
by  the  Marine  Section,  and  the  qualification  lists  and  reports  concern- 
ing those  officers  who,  from  their  position  on  the  Kavy  Begister,  will 
probably  be  promoted  in  the  coarse  of  the  year,  are  submitted  to  them, 
and  farther  documents  which  can  be  of  use  to  them  in  judging  of  the 
worth  of  candidates  are  also  submitted,  as,  for  instance*  Reports  of  In- 
8i)ections,  if  the  candidate  has  had  command  of  a  vessel. 

The  President  conducts  the  proceedings,  and  is  careful  that  the  qual- 
ification lists  for  as  many  years  are  considered  as  will  enable  the  Board 
to  form  an  exhaustive  and  correct  opinion  of  the  candidate. 

As  soon  as  the  case  has  been  sufficiently  discussed  and  all  doubtful 
points  explained,  the  Board  proceeds  to  vote,  the  junior  voting  first. 

Voting  must  be  in  accordance  with  the  conviction  formed  from  the 
evidence  and  discussion  thereon  and  must  be  in  one  of  the  following 
terms :  Qualified ;  not  qualified ;  not  qualified  at  present. 

The  last  vote  is  generally  given  when  the  candidate,  although  gen- 
erally  qualified,  has  not  fulfilled  certain  conditions,  such  as  sea  service, 
or  has  been  sick  so  that  the  reports  have  not  been  able  to  fully  describe 
him,  etc. 

When  the  last  two  votes  are  given,  or  if  an  officer  formerly  reported 
"not  qualified"  is  now  reported  "qualified,''  detailed  reports  must  be 
made. 

The  majority  of  votes  is  necessary  for  a  decision. 

The  junior  member  is  recorder. 

Every  member  voting  in  the  minority  has  a  right  to  accompany  the 
report  of  the  Board  with  a  separate  report  explaining  the  reason  of  his 
vote. 

The  report  of  the  Board,  with  all  documents  concerning  the  case,  is 
forwarded  to  the  Marine  SectionJ 

Promotion  Boards  also  examine  and  report  upon  any  proposed  cases 
for  promotion  by  selection. 

They  can  also  reconimend  for  such  promotion  officers  who  have  for  a 
number  of  years  been  described  in  their  qualification  lists  as  "  preemi- 
nently qualified  for  promotion." 

For  this  purpose  they  can  demand  all  documents  relating  to  officers 
who  are  not  likely  to  be  promoted  by  seniority  during  the  coming  year, 
but  who  are  in  the  first  third  of  their  list,  also  all  documents  relating 
to  the  officers  who  would  be  overslaughed  by  the  proposed  candidate. 
From  a  mature  consideration  of  all  such  documents  the  Board  makes 
its  rci)ort  whether  it  is  really  in  the  interest  of  the  service  to  promote 
the  candidate  by  selection. 

The  Marine  Section  requires  periodical  continuous  reports  on  all  of- 
ficers. 

These  reports  are  most  complete  and  exhaustive,  and  keep  the  de- 
partment informed  of  the  personal  character,  general  ability,  and  special 
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acqniretnents  of  every  officer  in  the  service ;  thns  not  only  enabling  ttte 
Promotion  Board  to  decide  upon  an  officer's  fitness  for  promotion,  bat 
alito  indicating  to  the  Department  the  saitability  of  any  officer  for  par- 
ticalar  duty. 
The  regulations  state : 

The  inflnenfe  wbioh  these  reports  exert  on  the  serrice  and  on  the  career  of  the  per- 
sons described  makes  it  the  strict  dnty  of  those  making  snoh  reports  to  become  inti- 
mately acquainted  with  their  sabordinates,  and  to  learn  their  characteristicBy  free  of 
all  prejadice,  according  to  most  conscientions  conyiction. 

For  every  injustice  committed  by  a  superior  in  such  reports  through  superfieiali^, 
fSavoritism,  or  animnsi  he  will  be  held  to  the  severest  accountability. 

Frank  and  fearless  language  must  characterise  the  descriptions ;  they  most  be 
thorough  and  complete,  showing  no  animus,  avoiding  all  general,  indeterminate,  and 
fulsome  expressions,  using  striking,  terse  language,  and  must  enable  snperion  to 
Judge  the  person  described  who  do  not  know  him  personally. 

Beports  on  officers  np  to  and  including  the  rank  of  captain  are  called 
<*  Qualification  Lists." 

Beports  on  flag  officers  and  captains  appointed  commodores  are  called 
Ohief  Beports  (Haupt-Berichte). 

For  each  person  concerning  whom  a  Qualification  List  is  made,  a  Qual- 
ification Begister,  corrected  up  to  date,  is  kept  at  the  Marine  Section 
which  contains  a  short  history  of  the  described  and  the  Lists  themselves 
in  chronological  order. 

This  Qualification  Begister  shows  age,  religion,  private  circumstances, 
education,  and  studies  before  entering  the  service ;  date  of  entrance; 
private  circumstances  (whether  married,  how  many  children,  financial 
condition,  etc.,  of  wife,  etc.) ;  decorations :  national,  foreign  ^  fellow  of 
any  learned  society  ^  a  synopsis  of  his  duty,  transfers,  etc. ;  war  cam- 
paigns, actions  and  other  service ;  instruction  after  entry  into  serviee 
in  any  specialties ;  specialties;  special  acquirements  not  professional; 
writings  for  public  print ;  accidents. 

Under  heading  ^<  instruction  after  entry  in  service"  is  given  the  year, 
duration,  and  result,  the  latter  marked  good,  very  goody  satisfactory,  or 
unsatisfa^ctory.  , 

<<  Specialties  "  include  gunnery,  torpedo,  submarine  mines,  electricity, 
compasses,  photography,  army  war  school,  university  courses. 

^' Special  acquirements  not  professional"  includes  any  knowledge  or 
acquirement  requiring  study  or  api^lication,  such  as  drawing,  painting, 
music,  stenography,  telegi*aphy,  horsemanship,  gymnastics,  swimming, 
etc. 

^^  Accidents"  includes  getting  ship  ashore, collision,  accidents  in  hand- 
ling ammunition,  etc. 

Chief  Beports  are  made  out  annually  and  must  reach  the  Marine  Sec- 
tion not  later  than  January  31. 

The  persons  who  make  these  reports  are  (1)  Chief  of  the  Marine  See- 
tion,  (2)  his  representative,  (3)  the  port  admiral,  (4)  (on  flag  officeis 
serving  under  him)  the  Commander-in-Chief  of  a  Fleet. 

They  are  all  indorsed  by  the  Chief  of  the  Marine  SectioQ. 
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FORM  FOR  CHIBF  REP0KT8. 

(1)  Age  and  years  of  service. 
War  service. 

(2)  Characteristics  inaction. 
('))  Characteristics  at  sea. 

(4)  Speaks  and  writes . 

(5)  Speaks . 

(6)  Physical  condition. 
Fitness  for  war  service. 

(7)  Personal  and  financial  sitaation. 

(8)  Attributes  of  mind,  of  character. 
Temperament  and  intellectaal  facnities. 

(9)  Professional  and  service  knowledge. 
Scientific  attainments. 

(10)  Conduct  towards  superiors  and  inferiors. 

(11)  Judgment  (appreciation  of  value)  of  subordinatea. 

(12)  Influence  over  officers  and  men. 
Care  of  same. 

(13)  Zeal  and  success. 

(14)  Qualifications  for  command  of  a  fleet  or  division;  what  efficiency  dis- 

played in  military,  nautical,  and  tactical  mattera. 

(15)  Whether  fitted  for  special  missions  in  foreign  waters  in  command  of  a 

squadron. 

(16)  ^r vices  rendered  while  in  high  administrative  or  technical  commands. 

(17)  Performances  in  military  and  nautical  scientific  fields. 
Literary  works. 

Gteueral  impression. 

(18)  If  fulfills  well  present  duties  and  is  fitted  for  higher  ones. 

These  Chief  Keports  are  accompauied  by  a  Service  Begistier  which  is 
a  short  history  of  the  official  life  of  the  sabject  of  the  report,  containing 
also  his  place  of  birth,  religion,  whether  married  or  single,  father  of 
how  many  children,  marriage  portion  of  wife,  private  means  of  sup- 
XM>rt,  etc. 

Qualification  Lists  are  made  out  by  the  immediate  superiors  or  com- 
manding officers  of  the  i>er8ons  concerned,  or  if  the  latter  are  serving 
under  several  officers,  then  by  a  Board  composed  of  such  officers. 

These  Lists  must  g[>  through  the  regular  official  channels  and  be  in- 
dorsed by  the  senior  authorities  through  whose  hands  official  docu- 
ments pass. 

The  Eegulations  contain  elaborate  tables  for  every  possibly  duty, 
showing  what  persons  should  make,  indorse,  and  forward  all  Qualifica- 
tion Lists. 

These  Lists  are  sent  to  the  Marine  Section  at  the  end  of  each  year» 
the  forwarding  officer  adding  any  remarks  he  may  think  proper. 

Any  officer  may  see  his  Qualification  List  of  the  preceding  year. 

Deficiencies  are  communicated  to  all  delinquents  accompanied  by  a 
warning. 
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QUALIFICATION  LIST  FOR  OFFICKKS  UP  TO  AND  INCLUDING  GRADB  OF  LUCTBNANT, 

FIRST   CLASS. 

Kame. 
Bank. 

^Divided  inio  quar1er9,) 

(1)  Year  18 

(2)  Period^  first  qnarter^  second  quarter,  tbird  quarter,  fourth  quarter. 

(3)  Employment. 
Aptitude  and  ability  in — ' 

(4)  Seamansbip. 
(6)  Gunnery. 

(6)  Navigation. 

(7)  Other  profesaional  matters. 

(8)  Can  be  intrusted  with  the  deck  under  all  oircninstances  with  perfect 

confidenoe. 

(9)  Knowledge  of  administrative  matters. 
CIO)  Knowledge  of  languages. 

(11)  Zeal,  success,  eifort  towards  higher  education. 
Conduct — 

(12)  Before  the  enemy. 

(13)  On  duty. 

(14)  Off  duty. 

(lb)  Physical  condition. 

(16)  Peculiarities  of  oharaeter,  intellect,  and  disposition. 

(17)  Remarks. 

(18)  Qualification  for  promotion. 

Signed  by  commanding  officer  and  executive  officer  and  forwarded  by  admini 

QUALIFICATION  LIST  FOR  LISUT£NANT-COMMANDERS,   COMMANDERS,  AND  CAPTAINS. 

Name. 
Rank. 

(Divided  into  quarters,) 

(1)  Year. 

(2)  Period. 

(3)  Employment. 

(4)  Professional  attainments  and  skill.  • 

(5)  Knowledge  of  languages. 

(6)  Zeal,  success,  and  efibrts  towards  higher  education. 

(7)  Qualification  for  command  of  vessels  or  squadrons. 

(8)  Same  for  high  administrative  positions. 
Conduct— 

(9)  Before  the  enemy. 

(10)  On  duty. 

(11)  Off  duty. 

(12)  Physical  condition. 

(13)  Peculiarities  of  character,  intellect,  and  disposition. 

(14)  Remarks. 

(15)  Qualification  for  promotion. 

In  these  Lists,  '^  conduct"  must  have  remarks  concerning  personal 
courage,  determination,  coolness,  perseverance,  etc.  In  case  of  no  war 
experience  the  conduct  shall  be  giv^eu  with  regard  to  subordination. 
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loyalty,  faithfalness  on  duty,  whether  on  dnty  too  severe  or  too  slack^ 
is  inclined  to  prejadice  or  favoritism,  whether  carries  ont  regnlfttions 
and  enforces  discipline,  understands  management  of  men  and  possesses 
faculty  of  improving  those  under  him ;  finally,  if  he  shows  for  his  sub. 
ordinates  a  special  solicitude  by  which  he  can  gain  their  confidence  and 
loyalty. 

Off  duty  refers  to  conduct  with  superiors  and  inferiors,  whether  so- 
cially or  misanthropically  inclined|  and  what  kind  of  society  he  affects. 

^<  Physical  condition  "  means  general  condition,  fitness  for  sea  or  other 
duty,  quick  or  slow  eye,  if  endures  hardships  of  sea  life  or  if  better 
qualified  for  other  duty. 

^^  Peculiarities  of  character,  intellect,  and  disposition "  must  show 
vivacity,  quickness  of  thought,  correctness  of  judgment,  inclination  to 
prejudice,  strength  of  memory,  and  above  all  any  peculiarity  whose 
description  will  give  a  correct  estimate  of  the  man's  value. 

Under  ^^  character''  come  temper,  frankness,  firmness,  energy,  determi- 
nation, or  any  other  marked  attribute. 

*^  Remarks."  Here  is  added  any  other  information  tending  to  depict 
the  officer  as  he  is  in  reality,  whether  any  special  duty  has  been  con- 
fided to  him  and  how  it  has  been  executed,  together  with  any  deficien- 
cies he  may  possess. 

^^  Qualifications  for  promotion  "  must  conclude  in  the  following  terms ; 
<< Preeminently  qualified,"  when  distinguished  by  particular  excellence 
and  attainments  which  justify  the  belief  that  he  is  unusually  well  fitted 
to  perform  the  duties  of  the  next  higher  grade. 

^'  Qualified,"  when  physically,  mentally,  and  morally  fit  for  promo- 
tion. 

^*At  present  not  qualified,"  with  reason  for  same  and  whether  he 
should  lose  numbers. 

^^  Not  qualified,"  with  note  whether  he  is  fit  for  shore  duty. 

In  the  qualification  lists  for  lieutenants,  first-class,  lieutenant-com- 
manders, and  commanders,  great  attention  is  paid  to  knowledge  of  every 
description,  by  which  an  officer  in  improving  himself  brings  credit  on 
the  service,  while  notes  are  made  of  all  excellence  in  manoeuvring 
ships,  acquaintance  with  all  means  of  ofi:ense  and  defense,  all  new  ap- 
pliances, tactics,  seamanship,  administrative  ability,  etc 

It  is  very  evident  that  the  system  of  reports  above  described  keeps  the 
Austrian  Navy  Department  well  informed  about  its  officers.  Of  course 
it  may  occur  that  some  reports  are  unjust,  in  spite  of  the  stringent 
warning  in  the  regulations  on  this  iK>int,  but  the  fact  that  the  reports 
are  sent  in  periodically  and  continuously  will  enable  a  very  good  aver- 
age to  be  struck  at  headquarters. 

Every  officer  of  merit  or  ambition  has  the  satisfaction  of  knowing 
that  good  service  either  afloat  or  ashore  will  redound  to  his  credit  and 
that,  however  far  from  headquarters  such  service  may  have  been  given, 
the  knowledge  of  his  efforts  and  efficiency  will  not  remain  limited  to  the 
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few  individuals  immediately  about  him,  but  will  be  permanently  shown 
in  his  department  record'. 

Every  officer  realizes  that  his  future  career  depends  upon  himBelf 
alone,  and  that  if  he  is  satisfied  to  merely  fulfill  his  duties  in  a  perfunc- 
tory manner  he  can  not  hope  for  promotion. 

It  would  seem  to  be  almost  impossible  that  with  such  a  system  an  on- 
worthy  officer  could  be  promoted,  and  as  a  matter  of  fact  the  Austrian 
officers  are  an  able,  efficient^  hard-working  body  of  men,  endowed  wit^ 
a  high  degree  of  esprit  de  corps. 

There  is  no  regular  retiring  age,  but  any  officer  after  40  years'  service 
can  claim  retirement.  In  computing  these  40  years,  war  service  ooantB 
as  double  time. 

All  officers  who  have  10  years'  service  or  over  have  a  right  to  retire- 
ment for  disability,  as  also  have  those  who  have  reached  60  years  of  age, 
this  being  voluntary  and  not  compulsory. 

The  effect  of  a  combination  of  such  retirement  laws  with  promotion 
by  seniority  alone  is  shown  in  the  following  table  : 


Grade. 


Admiral 

Vioe-admiral..... 

Rear>admiral 

Captain c 

Commander 

Lieatonant-oomraander . . 
LienteDant,  first  class . . . . 
Lieutenant,  second  class. 

Sablieatonant 

Cadet 


AjCeof 
senior. 


62 
62 
58 
54 
49 
50 
47 
35 
83 
23 


Aiceof 
junior. 


68 

54 
GO 
47 
44 
S3 
31 
23 
21 


Average 

time  in 

grade. 


8 
3 

4 
5 
4 
22 
3 
7 
3 


It  will  be  noticed  that  the  French  and  Italian  systems  of  promotioa 
are  very  similar ;  also  that  the  English  and  Austrian  differ  widely  from 
them  and  from  each  other,  but  that  one  feature  is  common  to  all,  viz: 
An  officer's  qualification  for  promotion  to  the  next  higher  grade  is  de- 
termined, not  by  an  examination  of  his  condition  at  any  one  time,  but 
is  the  result  of  observations  of  his  entire  previous  career. 
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Yioe4Miiiiira] 

Rear-admiral 

Ck>Dimodore 

Captain 

Coiumander 

I«ieQt«nant-cofDmaader  . 

Liieiitenant 

Sub-Iieutonant  or  ensign 


Eng- 
land. 


59 
57 
58 
55 


51 

47 
36| 


441 

23 

23 


Frfmoe. 


69 
55 
56 
59 


57 
49 
56 
43 


46 
27 
27i 
32 


RusHia. 


79 
56 
60 
42 


54 

42 
SO 
36 


44 

27 
33 
18 


Italy. 


63 
54 
56| 
53 


51 

46 

46 

43 

44 

41 

43 

25^ 

25 

20 


Ger- 
many. 


Ans- 
tpa. 


52| 
49i 
48 
45 


43 

42 

4U 

38 

36 

33i 

32 

24J 

24 

22 


62 
58 
58 
54 


54 
50 
49 
47 
50 
44 
47 
31 
33 
23 


United 
Statea. 


61 

60 

58 

57 

56i 

50 

49^ 

46 

46i 

45 

45 

32i 

83 

22 


The  foregoing  figares  are  obtained,  in  nearly  every  case,  by  averag. 
ing  the  ages  of  the  five  officers  at  the  head  and  foot  of  the  lists,  taking 
a  smaller  number  for  flag  officers. 

For  the  German  Navy  the  exact  ages  of  the  officers  could  not  be 
obtained,  and  the  figures  in  the  table  are  computed  in  the  following 
manner :  By  taking  the  average  length  of  service  of  the  officers  at  the 
head  and  foot  of  the  lists  and  adding  thereto,  fifteen  for  vice-admirals, 
rear-admirals,  and  senior  captains ;  sixteen  for  junior  captains,  com- 
manders, and  senior  lieutenant-commanders ;  seventeen  for  junior  lieu- 
tenant-commanders, lieutenants,  and  senior  sublieutenants ;  eighteen 
for  junior  sublieutenants ;  these  figures  being  the  average  age  of  entry 
at  the  time  those  officers  entered  the  service. 

It  will  be  noticed  that  the  Oerman  corps  of  officers  is  young,  and 
this  in  spite  of  the  fact  that  promotion  is  strictly  by  seniority,  and  that 
there  is  no  forced  retirement  in  grade.  This  is  owing  partly  to  the  ex- 
ceedingly rigid  system  of  exclusion,  which  removes  any  officer  from  the 
active  list  who  shows  the  least  inability  or  even  disinclination  to  keep 
up  with  his  profession,  and  partly  to  the  fact  that  the  Oerman  Navy  is 
young,  being  virtually  but  twenty  years  in  existence,  so  that  the  num- 
ber of  officers  has  been,  and  is  still  being,  increased  with  the  number 
of  ships.  Promotion,  however,  is  now  much  slower  than  it  was  some 
five  or  six  years  ago;  and  the  ages  from  senior  lieutenant  to  junior 
commander  included,  show  a  decided  increase. 

For  purposes  of  comparison  it  must  be  remembered  that  in  the  Eng- 
lish, French,  and  Bussian  Navies  there  is  no  grade  between  lieutenant 
and  commander. 

For  the  United  States  Navy  the  grade  of  junior  lieutenant  has  been 
considered  as  part  of  the  grade  of  lieutenant. 
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List  prepared  by  Lieat.  G.  W^  Msntz,  U.  S.  Navy. 


OfQcers  and  others  are  reqaested  to  inform  the  Office  of  Naval  Intelli- 
gence of  any  standard  works  on  professional  subjects,  of  recent  date, 
which  are  not  mentioned  in  the  following  list. 

Foreign  books^  newspapers,  and  periodicals  may  be  obtained  from 
B.  F.  Stevens,  4  Trafalgar  Square,  Oharing  Gross,  London.  From 
B.  F.  Stevens'  advertising  circular  ^'new  books  are  charged  at  trade 
prices,  which  are  usually  25  per  cent  oS  the  price  of  publication." 
<*Book  postage  to  America  is  only  one-halfpenny  for  every  two  ounces 
up  to  four  pounds  weight." 

^^The  discount  off  publication  price  is  about  equivalent  to  the  cost  of 
freighter  postage,  and  commission;  hence, in  making  purchases  of  n^w 
books  it  is  safe  to  estimate  that  the  books  would  be  received  at  a  cost 
of  25  cents  to  the  shilling  (publication  price),  exclusive  of  duty,  if  any." 

Bemittances  to  B.  F.  Stevens,  4  Trafalgar  Square,  Gharing  Gross, 
London,  may  be  made  in  sterling  by  banker's  drafts,  or  post  office 
orders  on  London,  or  in  American  currency  at  $5  to  the  pound  ster- 
ling, this  being  25  cents  to  the  shilling.  For  odd  amounts  send  postage 
stamps.    Kew  York  agents,  Tlce  &  Lynch,  45  William  street 

AMMUNITION. 

Trbatisk  on  Ammunition,  1887;  Printed  by  order  of  the  Secretary  of  State  for  War. 
Price  69.  To  be  porohased  either  directly  or  through  any  bookseller,  from 
Eyre  &  Spottiswoode,  East  Harding  street,  Fleet  street,  £.  C,  London;  or 
Adam  &  Charles  Black,  North  Bridge,  Edinbnrgh;  or  Hodges,  Figgis  &  Co., 
104  Grafton  street,  Dnblin.    Fourth  edition,  corrected  to  January  1,  1887. 

ARMOR. 

pxvxLOPMSNT  OF  Armor  FOR  Naval  Use.    By  Licnt.  E.  W.  Very,  U.  S.  Navy.  Pub- 
lished in  the  proceedings  of  the  U.  8.  Naval  Institute,  Vol.  IX,  No.  3;  Whole 
No.  25 :  1883.    Can  be  purchased  of  the  Secretary  of  the  U.  S.  Naval  Institute, 
Annapolis,  Md.    Price  $1. 
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Ahmok  and  IT8  Attack  by  Aktilleky.     By  Charles  Orde  Browne,  Captain  laiB 
Koyal  Artillery,  Lecturer  on  Armor  to  the.  Royal  Artillery  College,  Wool- 
wich.   Printed  by  Royal  Artillery  Institntion.    Pabliahed  by  Measrs.  Dnlao 
&  Co.,  37  Bobo  Square,  London,  W.  C,  1887.    Book  brings  the  anbjeet  up 
to  that  date. 
The  two  above  works  and  Chapter  VI,  of  General  Information,  Series  No.  X,  by 
Lieutenant  Southerland,  U.  S.  K.,  contain  a  complete  history  of  the  Development  of 
Armor. 

The  Present  Position  of  Bbitisu  and  Foreign  Armor.  By  Capt.  C.  Orde  Browne, 
late  R.  A.  (Leeturer  on  Armor  to  the  Royal  Artillery  Colle^j^   Published  in  the 
United  Service  Magazine,  February,  1891.    Page  46Aei»eq.    Price  1«.    Offices 
of  Magazine,  15  York  street,  Covent  Gai'den,  W.  C,  London. 
Notes  on  Armor  and  Armor  Tkiai.s  are  contained  in  the  General  Information  Series 
of  the  Office  of  Naval  Intelligence,  beginning  with  the  year  1886  and  contin* 
uing  in  successive  numbers; 
General  Information  Series  No.  V,  1886,  page  239  et  seq.    Edition  exhausted. 
General  Information  Series  No.  VI,   1887,  page  322  et  seq.    Edition  exhausted. 
General   Information  Series  No.  VII,  1888,  page  380  et  seq.,  Armor  and  Armor 

Piercing  Projectiles.     Edition  exhansted. 
General  Information  Series  No.  VIII,  18S9,  Distribution  of  Armor,  pages  81  to 
135,  give  a  graphic  history  of  armor  protection  and  distribution  on  war 
vessels.    Pages  424  to  427.  Notes  on  armor. 
General  Information  Series  No.  IX,  1890,  page  1'.^  et  $eq.     Armor  and  armor  pio- 

tion. 
General  Information  Series  S  No.  x,  chapter  vi.    The  Armor  Question  in  1891. 
These  numbers  have  been  furnished  to  ships'  libraries  as  well  as  to  the  officers  of 
the  Navy.  ♦ 

COMPASSES. 

Admiralty  Mai^ual  for  the  DEviATiONb  ok  the  Compass.  By  F.  J.  Evans,  B.  ST., 
F.  R.  S.,  superintendent  of  the  Compass  Department  of  the  Admiralty,  and 
Archibald  Smith,  M.  A.,  F.  R.  S.,  lata  Fellow  of  Trinity  College,  Cambridge. 
Fifth  edition.  Published  by  order  of  the  Lords  Commissioners  of  the  Admir- 
alty. London,  1882.  Sold  by  J.  D.  Potter,  31  Poultry  and  11  King  street^ 
Tower  Hill.  Price  4«.  6d.  Supplied  to  U.  S.  naval  ships'  libraries.  Text-book 
at  Naval  Academy ;  may  be  obtained  from  storekeeper.    Price  $1.60. 

Elementary  Manual  for  the  Deviations  of  the  Compass  in  Iron  Ships.  Ar- 
ranged in  a  series  of  questions  and  answers,  intended  for  the  use  of  seamen, 
adjusters  of  compasses,  and  navigation  schools,  and  as  an  introdaotion  aad 
companion  to  the  Admiralty  Manual  for  the  Deviations  of  the  Compass.  By 
F.  J.  Evans,  K.  C.  B.,  F.  R.  S.,  Captain,  R.  N.  Seventh  edition.  Revised  and 
with  an  appendix  by  E.  W.  Creak,  St  aft*  Commander,  R.  N.,  F.  R.  S.  Published 
by  J.  D.  Porter,  London,  1889,  31  Poultry  and  11  King  street,  Tower  HilL 
Price  $1.  May  be  obtained  from  storekeeper  at  Naval  Academy.  Price  f  1.6cL 
Text  book  at  Naval  Academy. 

Finding  the  Error  of  the  Marine  Compass  on  Board  Ship.  By  B.  F.  Gmne, 
Professor  of  Mathematics,  U.  S.  Navy,  Superintendent  of  Compasaes,  Bureau 
of  Navigation,  Navy  Department.  Printed  by  Government  Printing  Office. 
1875.     Supplied  to  U.  S.  ships'  libraries.     Price  $2.50. 

The  Mathematical  Theory  of  the  Deviations  of  the  Compass.  Arranged  t 
the  use  of  the  cadets  at  the  U.  S.  Naval  Academy.  By  J.  A.  HoweU,  C  - 
mander,  U  S.  Navy.  Printed  by  the  Goternmeut  Printing  Office,  1879,  Wc  - 
ington,  D.  C. 

Naval  Professional  Papers,  No.  13.  Magnetism,  Its  General  Principlbs  .  ) 
Special  Application  to  Ships  and  Compasses.  Bureau  of  Navigatii  , 
Navy  Depao-tmeut.  Printed  by  Government  Printing  Office,  Waahiiigf  > 
D.C.    1883. 
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Navai.  Professional  Papeks,  No.  17.  Magnetism  ok  Iron  and  Steel  Ships.  An 
explanation  of  the  variouH  wayu  in  which  it  affects  compasses.  By  T.  A. 
Lyon,  Lieutenant-Cominandor,  U.  S.  Navy.  Bureau  of  NaTigation,  Navy 
Department  Printed  by  Government  Printing  Office,  Washington,  D.  C.  1884. 

Naval  Professional  Papers,  No.  22.  Compass  Disturbance  in  Iron  Ships. 
Being  second  part  of  No.  22.  A  lecture  delivered  at  the  U.  S.  Naval  War 
College,  September,  1886,  by  Llent.  C.  C.  Cornwell,  U.  S.  Navy,  Superinten* 
dent  of  Compasses,  Bureau  of  Navigation,  Navy  Department.  Printed  by 
Qovernment  Printing  Office,  Washington,  D.  C.     1887. 

Circular  No.  45,  Directions  for  the  Use  of  the  U.  S.  Navy  Comfbnsatino 
Binnacle.  Bureau  of  Equipment,  Navy  Department.  Printed  by  the  Gov- 
ernment Printing  Office,  Washington,  D.  C.     1890. 

Practical  Guide  for  Compensation  of  Compass  without  Bearings.  By  Lien- 
tenant  Collet,  French  navy,  tutor  in  the  Poly  technic  School  of  France.  Trans* 
latedby  W.Bottomley,  with  a  preface  by  Sir  William  Thomson,  LL.  D.,  etc., 
professor  of  natural  philosophy  in  the  University  of  Glasgow,  etc.  Price  3«. 
ed.    Griffin  <&  Co.,  2,  The  Hard,  Portsmouth,  England.  ;  '</! 
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ELECTRICITY  AND  MAGNETISM. 

Practical  Electricity  :  A  laboratory  and  lecture  course  for  first-year  students  of 
electrical  engineering,  based  on  the  practical  definitions  of  the  electrical  units. 
By  W.  E.  Ayrton,  F.  K.  S.,  associate  member  of  the  Institution  of  Civil  Engi- 
neers ;  Professor  of  Applied  Physics  at  the  City  and  Guilds  of  London  Central 
Institution.  With  numerous  illustrations.  Fonrth  edition.  Cassel  &  Com- 
pany, limited,  London,  Paris,  New  York,  and  Melbourne.  1889.  Also  by  W.  J. 
'  Johnston  Company,  Times  Building,  New  York.     Price,  |2.50. 

Dynamo-Electrical  Machinery:  A  manual  for  students  of  electro-technics.  By 
Silranus  B.  Thompson,  D.  Sc,  B.  A.,  Principal  of,  and  Professor  of  Physics 
in,  the  City  and  Guilds  of  London  Technical  College,  Finsbury  ;  late  professor 
of  experimental  physics  in  University  College,  Bristol ;  member  of  the  Society 
of  Telegraph  Engineers  and  Electricians  ;  member  of  the  Physical  Society  of 
London;  memhre  de  la  Soeiete  de  Physique  de  Paris;  honorary  member  of 
the  Physical  Society  of  Frankfort-ou-the-Main ;  fellow  of  the  Royal  Astro- 
nomical Society.  Third  edition,  enlarged  and  revised.  £.  &  F.  N.  Spon,  125 
Strand,  Loudon ;  12  Cortlandt  street,  New  York.  1888.  Griffin  &  Co.,  2, 
The  Hard,  Portsmouth,  England.     128, 64. 
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Notes  on  the  Management  of  Chronometers  and  the  Measurement  of  Meri-  '  /^  .Mgj 

DIAN  Distances.    By  Charles  F.  N.  Shad  well,  esq.,  O.  B.,  Captain  R.  N.  "  f^lf 
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New  edition  carefully  revised.   ^London:  J.  D.  Potter,  31  Poultry  and  11  .    ^^ 

King  street.  Tower  Hill.  :  '^;; 

La  marche  bt  la  conduits  des  ghronombtres,  apbes  les  traveaux  DSf  MM.  ,  ''J^ 

Caspari  Lieussou,  de  Magnab,  etc.    Par  Fulgenoe  Legal,  lieutenant  de  ' '  '''^ 

vaissean.  Paris :  Berger-Levrault  et  Cie.,  5  Hue  des  Beaux-Arts.  1^82. 
Price  1  firanc  50  centimes. 

Navy  Scientu'ic  Papers,  No.  6.    Chronometer  Kates  as  Affected  by  Change  '-tji 

OF  Temperature  and  Other  Causes.    By  Lieut.  Commander  C.  H.  Davis,  '  :^' 

jr.,  U.  S.  Navy,  in  charge  of  chronometers  at  the  Naval  Observatory,  Bureau 
of  Navigation,  Navy  Department.  Washington:  Government  Printing  Of- 
fice. 1877.  May  be  ohtaiued  by  Naval  Officers,  from  the  Bureau  of  Equip- 
ment.    Published  also  as  an  appendix  to  Washington  Observations. 
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Elementary  Manual  of  Magnetism  and  Electbicitt:  SpeciaUy  arranged  for  tlie 
u(m;  of  first-year  science  and  art  department  auid  other  electrical  atadente.  By 
Andrew  JamiesoQ^  M.  Inst.  C.  £. ;  professor  of  engineering.  The  Glasgow  aad 
West  of  Scotland  Technical  College,  etc.  Part  i.  Magnetism.  Part  n, 
Voltaic  eleotricityy  elftctro-magnetism,  and  eleotro-kinetics.  Part  ui,  Electro- 
statics or  firictional  electricity.  1889  and  1890.  Nnmerons  illnstrated  expan- 
ments.    Charles  Griffin  &  Co.,  Exeter  street,  Strand,  London. 

Elibcfromotors,  How  Made  and  How  Used:  A  handbook  for  amatenis  and 
practical  men.  Price,  |1.:^.  By  8.  B.  Bottone.  New  York:  D.  Van 
Nostrand  Sl  Co. 

The  following  works,  pnbliahed  and  for  sale  by  the  W.  J.  Johnston  Company,  lim- 
ited. 167-177  Times  Building,  New  York: 

Electricity  Treated  Expsrimentaly.  For  the  nse  of  schools  and'  students. 
389  pages.    242  illustratious.    Cloth,  $l.&0.    By  Cnmming. 

Introductory  to  the  Theory  of  Electricity.  By  Camming.  With  namer- 
ous  ez^mples.    Cloth.    326  pages.    100  illustrations.    Price,  $2.25. 

Short  Lectures  to  Electrical  Artisans  :  A  course  of  experimental  lectnres 
delivered  to  a  practical  audience.  By  Flemming.  20G  pages.  74  illostra- 
tions.    Price,  |1.50.  •  • 

Jbnkin,  Electricity  aio)  Magnetism,  with  an  Appendix  on  the  Tele- 
phone AND  Microphone.  Cloth.  391  pages.  177  illustrations.  Price, 
11.50. 

Mascart  and  Jubert.  a  Treatces  on  Electricity  and  Magnetism.  2  vols., 
sold  separately.  Translated  by  E.  Atkinson,  Ph.  D.,  F.  C.  S.  Vol.  i,  General 
'  phenomena  and  theory.  Cloth.  654  pages.  127  illustrations.  Price,  f7.40. 
Vol.  II,  Methods  of  measurement  and  application.  Cloth.  792  pages.  136 
illustrations.  Price,  $7.50.  London  publishers :  Thomas  de  la  Rne  &  Co., 
110  Bunhill  Row.     1883.    Text-book,  Johns  Hopkins  University. 

Maxwell.  Treaties  on  Electricity  and  Magnetism.  2  vo!s.  20  plates. 
105  illuBtrations.    Second  edition.    Price,  $8. 

Maxwell.  An  Elementary  Treatise  on  Electricity.  Edited  by  William 
Garmet,  M.  A.  Cloth.  208  pages.  6  plates.  54  illustrations.  Price,  $1.90. 
Oxford :  Clarendon  Press.     1881. 

Murdoch,  J.  B.  Notes  on  Electricity  and  Magnetism.  Designed  as  a  oora- 
pauion  to  S.  P.  Thompson's  Elementary  Lessons.  Cloth.  139  pages.  38 
illustratious.  Price  60  cents.  Also  published  by  Macmillan  &,  Co.,  New 
York.     1881.    (Proceedings  of  U.  8.  Naval  Institute). 

Stewart  and  Gee.  Lessons  in  Elementary  Practical  Physics,  Eijec- 
TKiciTY,  AND  MAGNETISM.  Cloth.  497  pages.  223  illustrations.  Price, 
$2.25. 

Thompson,  Silvanus  P.  Elementary  Lessons  in  Electricity  and  Mag- 
netism. Cloth.  456  pages.  169  illustrations.  Price,  $1.25.  London  pub- 
lisbers :  Macmillan  &,  Co.     1886.    Twenty-third  thousand. 

Hkring.  Principles  of  Dynamo-Electric  Machines.  Practical  direetioBs 
for  constructing  dynamos.  With  an  Appendix  containing  several  articles  on 
allied  subjects,  and  a  table  of  Equivalents  of  Units  of  Measurement.  CL,  S79 
pages,  59  illustrations.    Price,  |2.50. 

Houston.    Dictionary  op  Electrical  Words,  Terms,  and  Phrases.    1 
About  2,500  definitions.    CI.,  655  pages,  396  illustrations.    Price,  $2.50. 

Salamons.    Electric  Light  Installation  and  Management  of  Accl.     - 
lators.    Sixth  edition,  revised  and  enlarged.    CI.,  99  illustrations,  348  p^ 
Price,  $1.50.    London :  Whittaker  &  Co.,  1891. 

Gray.  Absolute  Measurements  in  Electricity  and  Magnetism.  See  I 
edition,  revised  and  greatly  enlarged.  CI.,  384  pages,  66  illustrations.  Pi  , 
$1.25.    Also  published  by  Macmillan  &  Co.,  New  York  and  London.    1'^ 
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Kemps.  A  Handbook  of  Electrical  Testing.  01.,  551  pages,  159  illastra- 
tions.  Price,  $5.  Third  edition.  Also  published  by  £.  and  F.  N.  Spon,  16 
Charing  Cross,  London.  35  Murray  street.  New  York.  Griffin  <&  Co.,  2  The 
Hard  Portsmouth,  Eng.    lbs. 

HUNROB  AND   JaMIKSON.      ELECTRICIANS*  POCKB^  BOOK  OF  ELECTRICAL  RULES 

AND  Tables.    New  and  enlarged  edition.    498  pages.    Price,  $2.50. 

Reprint  of  Papers  on  Electrostatics  and  Magnetism.    By  Sir  William  Thomp- 
son, D.  C.  L.,  Professor  of  Natural  Philosophy  at  the  Uni\rer8ity  at  Glasgow. 
SecontI  edition.     1884.     London :  Maomillan  &  Co. 
Electricity  in  Theory  and  Practice,  or  the  Elements  of  Electrical  Engi- 
neering.    By  Lieut.  Bradley  A.  Fiske,  U.  S.  Navy.    CI.,  270  pages.     180 
illustrations.    Price,  $2.50.    The  W.  J.  Johnston  Co.  limited,  167-177  Times 
Bnilding,  New  York.    Also  by  D.  Van  Nostrand,  23  Murray  street  and  27  War- 
ren street.  New  York.     Griffin  and  Co.,  2,  The  Hard,  Portsmouth,  England. 
Price,  10». 
L'l^LECTRiciT^  APPLiQUl^E  A  l'art  militairf^    Par  le  Colonel  Gun.  Avec  140  figures 
dans  le  texte.    Paris,  librairie  J.-B.  Bailli^re  et  fils,  rue  Hautefeuille,  19, 
pr^s  da  boulevard  Saint-Germain,  1889.    Price,  3  francs  50  centimes. 
L'^CLAiRAGE  ^lectrique  X  LA  GUERRE.    Par  Rodolphe  Van  Wetter,  lieutenant  d'ar- , 
tillerie  de  Tarmde  beige.    Gravures  dans  le  texte  et  atlas  de  dix-sept  planches. 
Prix,  7  francs  50  centimes.    Paris,  G.  Carre,  libraire-^diteur,  rue  Saint  Andr^ 
des  Arts,  58.     Madrid,  Fuentes  y  Capdeville,  7  Plaza  de  Sauta  Anna.    Rome, 
Turin,  Florence,  H.  Loescher,  libraire-6diteur,  1889. 
Electricity  exp^rimentale  et  pratique.    Cours  profe8s6  k  'Ecole  des  torpilleurs, 
par  H.  Leblond,  agr6g6  des  sciences  physiques  (Biblioth^que  du  marin).    3 
volumes  in-8°,  avec  figures  et  planches,  broch^,  chacun  ^  6  francs. 

Vol.  I.  ]f!tudes  gdn<5ra]es  des  pliduom^ues  61ectriquos  et  des  lois  qui  les  regissent, 
1889. 

Vol.  II.  Mesnres  <$lectriques,  1889. 

Vol.  III.  l'^^  fascicule:  Description  et  emploi  du  materiel  61ectrique  de  la  marine, 
1890. 
Lemons  sur  l'^lectricit^,  profess^es  k  I'Institu  £tlectrotechnique  Montefiore,  an- 
nex^ h  rUniversit^  de  Liege.     Gerard  (Eric),  directeur  de  I'lnstitnt  Electro- 
technique  Montefiore.    Deux  volumes  grand  in-8,  se  vendent  sEpar^ment : 

Tome  I.  Th^rie  de  PdlectricitE  et  du  magndtisem.  filectromdtrie.  Th^orie  et 
construction  des  g^u^rateurs  et  des  transformateurs  Electriques.  Grand 
ln-8,  avec  246  figures  dans  le  t-exte ;  1890.    Prix,  12  francs. 

Tome  II.  Canalisation  et  distribution  de  PEuergie  Electrique.  Applications  de 
r61ectricitE  ^la  production  et  k  la  transmission  de  la  puissance  motrice,  ^  la 
traction,  b.  la  TEclairage  et  4  la  nidtallurgie.  Grand  in-8,  avec  42  fig.  dans  le 
texte ;  1890.     Prix,  8  francs. 

Published  by  Gauthier-Villars  et  fiLs,  55,  Quai  des  Grands-Augustins,  Paris. 
General  Information  Series: 

No.  II.  Entire  volume. 

No.  VI.  Pages  45  to  68  and  343  to  345. 

No.  VII.  Pages  179  to  222. 

No.  VIII.  Pages  245  to  293. 

No.  IX.  Pages  139  to  149. 

No.  X.  Chapter  IV.     Electricity  on  Shipboard 
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EXPLOSIVES. 

The  Modern  High  Expi>osives.  Nitroglycerine  and  dynamite,  tbeir  manafaetnrey 
their  use,  and  their  application  to  mining  and  military  engineering ;  pyroxo- 
line  or  gun  cotton ;  the  fulminates,  piorates,  and  chlorates.  Also  the  chem- 
istry and  analysis  of  the  elementary  bodies  which  enter  into  the  mannfactnie 
of  the  principal  nitro-componnds.  By  Mannel  Eiasler,  mining  engineer, 
1884.    To  be  purchased  of  John  Wiley  &  Sons,  15  Astor  Place,  New  York. 

Service  Chemistry.  Being  a  short  manual  of  chemistry  and  its  application  to  the 
naval  and  military  services.  By  Vivian  B.  Lewes,  F.  L  C,  F.  C.  S.,  pro- 
fessor of  chemistry,  Royal  Naval  College,  Greenwich  ;  associate  of  the  Inatita- 
tion  of  Naval  Arohiteots,  etc.,  illustrated.  Published  in  London  by  W.  B. 
Wittingharo  &  Co.,  91  Gtacechnrch  street,  and  44  and  45  Charterhooae 
Square,  E.  C,  1689.    Chapters  ziv  to  xvi,  inclusive,  deroted  to  explosives. 

TrAIT]^  THl&ORIQUE  ET  PRATIQUE  DES  EXPL081FS  MODBRNK8  BT  DiCTIONNAJRE  DEB 

POUDRE8  ET  EXPL08IF8.  By  Paol  F.  Chalou,  iug^Suleur  dee  arts  et  mannfiic- 
tures.  Seconde  Edition.  Paris,  1889.  Publishers,  E.  Bernard  et  Cie,  71,  me 
La  Coiidamine;  53,  Quai  dos  Grands-AugnstinB.  1  vol.  in-8  de  506  pp.,  avec 
162  fig.  dans  le  texte.    Price,  25  francs. 

Researches  on  Explosives,  Fired  Gunpowder.  By  Captain  Noble  (late  R.  A.), 
F.  R.  S.,  etc.,  and  F.  A.  Abel,  C.  B.,  F.  R.  S.,  etc.  Published  by  the  United 
States  Artillery  School  Press,  1888. 

Submarine  Mines  and  Torpedoes  as  applied  to  Harbor  Defense.  Bv  John 
Townsend  Bijcknil,  London,  Offices  of  Engineering,  35  and  36  Bedford  street, 
1889.  [  See  under  Subn^ari  ne  Mines.  ]  Chapter  vi  of  this  work,  under  the  title 
of  ''Examination  ol  the  Different  Explosives,"  gives  short  descriptions  of 
the  principal  ones  as  far  as  known  up  to  date,  1889,  their  oompoeition, 
intensity,  advantages  for  submartne  mines,  etc. 

A  Handbook  on  Modern  Explosives.  By  M.  Eissler,  mining  engineer  and  metallur- 
gical chemist,  author  of  Modern  High  Explosives,  etc.  Published  by  Croeby 
Lock  wood  &  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill,  1890.  This  is  a  prac- 
tical treatise  on  the  manufacture  and  application  of  dynamite,  guncotton, 
nitroglycerine  and  other  explosive  compounds,  including  the  manufacture  of 
collodion  cotton. 

High  Explosives  in  Warfare.  By  Commander  F.  M.  Barber,  U.  S.  Navy,  A  lec- 
ture delivered  November  28,  1890,  before  the  Franklin  Institute.  Pub- 
lished in  The  Journal  of  the  Franklin  Institute,  vol.  cxxxi,  No.  782,  February, 
1891,  No.  2,  pages  117  et  aeq.,  Philadelphia.  Dr.  Wm.  H.  Wahl,  secretary  of 
the  institute. 

Handbook  op  Gunpowder  and  Gun  Cotton.  By  Maj.  Gen.  W.  H.  Wardell,  lat«  Royal 
Artillery,  1888.  Printed  by  order  of  the  Secretary  of  State  for  War.  To  be 
purchased  either  directly  or  through  any  bookseller,  from  Eyre  &,  Spottis- 
woode,  East  Harding  street,  Fleet  street,  E.  C,  or  Adam  &  Chas.  Black, 
North  Bridge,  Edinburgh,  or  Hodges,  Figgins  &  Co.,  104  Grafton  street, 
Dublin.     Price  2«.6d. 

Professional  Papers  of  the  Corps  of  Engineers,  U.  S.  Armt.    No.  23.    Esfort 
UPON  Experiments  and  Investigations  to  Develop  a  System  op  Sub- 
marine Mines  for  Defending  the  Harbors  of  the  United  States. 
Submitted  to  the  Board  of  Engineers  by  Lieut.  Col.  Henry  L.  Abbott,  Cc 
of  Engineers,  Brevet  Brigadier  Greneral,  U.  S.  Army,  Member  of  the  Boa 
Washington,  Government  Printing  Office,  1881. 

A  Dictionary  of  Explosives.  By  Mjy .  J.  P.  Cundill,  Royal  Artillery.  1889.  Print 
by  W.  <&  J.  Mackay  &.  Co.,  Chatham.  Published  by  the  Royal  Engine* 
Institute,  Chatham.  Agents,  W.  &  J.  Mackay  <&  Co.,  Chatham,  Kent.  A 
sold  by  Hamilton,  Adams  &,  Co.,  London. 
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MEMORIAL  DKS  PotmRfiS  ST  Salp&trss,  pabli^  par  lea  solas  dn  setrice  des  pondT«e 

et  salp^tres  aveo  raatorisation  dn  ministre  de  la  guerre.    Grand  in-S,  trimee* 

triel. 
Le  Memorial  paralt  depnis  1890  sons  forme  de  recueil  period iqne,  en  qnatre  fasol- 

cnles  trimeBtrielSy  et  forme,  ohaqne  ann6e,  nn  beau  yoldme  de  S4  fenilles 

environ,  avec  iigares  et  planches. 
Le  tome  i  (1882)  et  le  tome  ii  (1889),  pams  avant  la  transformation  dn  Memorial 

en  reoneil  p^riodiqoe,  se  vendent  s^Spar^ment.    Prix  12  francs. 
L'abonnement  est  annuel  et  part  de  Janvier.     Prix  ponr  nn  an  (4  fascicules): 

Paris  et  d^partemeots,  12  frauto ;  Union  postale,  13  francs. 
Published  by  Gauthiers  ViJiars  et  fils,  5&,  Quai  des  Grands- Angustins,  Paris. 
Gknbral  Information  Series,  No.  YII,  pages  373  et  aer/.;  No.  yill,  pages  412  et<(^.; 

No.  IX,  pages  113  to  125 ;  No.  X,  Chapter  VIII. 

HYGIENE. 

OuTLiKES  OF  Naval  Hygiene.  By  John  D.  McDonald,  M.  D.,  F.  R.  S.,  with  illus- 
trations.   Price  129.  6d.     GrifBn  &  Co.,  2  The  Hard,  Portsmouth,  England. 

Manual  of  Practigal  Hygiene.  By  £.  A.  Parkes,  M.  D.  Fifth  edition.  Price  IH$, 
Griffin  &  Co.,  2  The  Hard,  Portsmouth,  England. 

A  Treatise  on  Hygiene  and  Public  Health.  Edited  by  Albert  H.  Buck,  M.  D., 
Instructor  in  Otology  in  the  College  of  Physicians  and  Surgeons,  New  York, 
etc.    Two  volumes.    New  York,  William  Wood  &  Co.,  1879.  '■  ^? 

Trait£  d'Hygi^:ne  Navalb,  par  J.-B.  Fonssagrives,  m<Sdecin  en  chef  de  la  marine, 

en  retraite,  professenr  k  la  Faculty  de  Montpellier,  etc.,  etc.    Denxi^me  6di-  fi'JJ^^ 

tion.     145  figures  iutercale^«  dans  le  texte.     Paris,  J.-B.  Bailli^re  et  fils,  19,  ,    ,  -, 

Rue  Haute vi lie,  Paris,  1877  ;  Tindall  &,  Cox,  King  William's  street,  London.  H^ 

Trait£  d'Hygii^nb  Miutairb,  par  G.  Morache,  mddecin-major  de  premiere  dasse, 
professenr  agr<Sg6  k  I'lScole  d'application  de  m^decine  et  de  pharmacie  mili- 
taire.    Paris,  1874,  J.-B.  Bailli^re  et  fils,  19,  Rue  Hauteville. 

International  Health  Exhibition,  London,  1884.  The  Health  Exhibition  Litera- 
ture. Vol.  X.  General  Hygiene.  Published  by  William  Clowes  &>  Sons,  lim- 
ited, 13  Charing  Cross,  8.  W.,  1884. 

General  Hygiene.    By  Geo.  Robe,  M.  D. 

INTERNATIONAL  LAW. 

Introduction  to  the  Study  of  International  La.w.  Designed  as  an  aid  in  teach- 
ing and  in  historical  studies.  By  Theodore  D.  Woolsey.  Sixth  edition,  re- 
vised and  enlarged  by  Theo.  S.  Woolsey.  Published  by  Charles  Scribner's 
Sons,  1891.    Text-book  at  the  U.  S.  Military  Acailemy.     Price  $2.50. 

JfiLiTARY  Law.  By  Lieut.  Col.  W,  Winthrop,  Deputy  Judge- Ad vocate-General  of  the 
U.  S.  Army;  author  of  the  Annotated  Opinions  of  the  Judges- Advocate- 
General.  Two  volumes.  Published  by  W.  IL  Morrison,  law  bookseller  and 
publisher,  Washington,  D.  C,  18H6.    Text  book  at  the  U.  S.  Military  Academy. 

A  Treatise  on  the  Constitutional  Limitations  which  rest  upon  the  Legisla- 
TiVE  Power  op  the  States  of  the  American  Union.  By  Thomas  M. 
Cooley,  LL.  D.,  one  of  the  justices  of  the  supreme  court  of  Michigan,  and  Jay 
professor  of  law  in  the  University  of  Michigan.  Fifth  edition,  with  consider- 
able additions  giving  the  results  of  the  recent  cases.  Published  by  Little, 
Brown  &  Co.,  1S83. 

Treaties  and  Conventions  Concluded  between  the  United  States  op  America 
AND  other  Powers  since  July  4,  1776,  containing  notes  with  references  to 
negotiations  preceding  the  several  treaties,  to  the  executive,  legislative,  or 
judicial  construction  of  them,  and  to  the  canses  of  the  abrogation  of  some  of 
them;  a  chronological  list  of  treaties;  and  an  analytical  index.  Compiled  by 
John  H.  Haswell  Chief  of  the  Bureau  of  Indexes  and  Archives  of  the  Depart- 
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ro«nt  of  State,  Washiuf^n:  Oovernment  PrLatiDg  Offioe,  1889.    May  be  ob. 
talned  by  applying  to  Department  of  State. 

Thb  Constitution  of  the  United  States,  defined  and  carefully  annotated,  wiib  ao 
appendix,  supplement,  and  index  tbei»to.  By  George  W.  Paschal,  LL.  D^ 
aathor  of  PaeohaPa  Annotated  Digest,  a  Treatiae  on  CfaAritable  Uaee,  Digest 
of  Decisions,  etc.  Washington,  D.  C. :  William  H.  Morrison,  pobliaher,  im- 
porter, and  stationer,  1882.    Price  |3. 

Klemicnts  of  International  Law.  By  Henry  Wheaton,  LL.  D.,  Minister  of  the 
United  States  at  the  Coort  of  Prussia;  corresponding  member  of  the  Academy 
of  Moral  and  Political  Sciences  in  the  Institute  of  France;  honorary  member 
of  the  Royal  Academy  of  Sciences  at  Berlin,  etc.  Second  English  edition, 
edited  with  notes  and  an  appendix  of  statutes  and  treaties  bringing  the 
work  down  tg  the  present  time.  By  A.  C.  Boyd,  esq.,  LL.  D.  (Camb.),  J.  P., 
barrister  at  law,  of  the  Inner  Temple,  and  midland  circuit,  author  of  the 
'  ''Merchant  Shipping  Laws."  London  :  Sterens  &  Sons,  119  Ohanceiy  Lane, 
law  publishers  and  bookseller,  18c^. 

Manuai^  of  Internationai.  Law  for  the  use  of  Navies,  Colonies,  and  Consu- 
lates. By  Jan  Helenus  Ferguson,  Minister' of  the  Ketherlands  in  China ; 
formerly  of  the  Netherlands  Royal  Navy  and  Colonial  Service.  Two  volumes. 
London :  W.  B.  Whittingham  &  Co.,  91  Graceo^inrch  street,  1884.  Also  by 
Martin  us  Nyhoff,  The  Hague ;  and  Noronha  &  Co.,  Hongkong. 

Chuonology  and  Analysis  of  International  Law.  By  Wm.  Percy  Pain,  LL.  D. 
(University  of  London),  barrister  at  law,  of  the  Inner  Temple.  London: 
Dtgby  &  Long,  publishers,  18  Bouverle  street.  Fleet  street,  £.  C,  1889.  The 
chief  rules  which  now  govern  or  formerly  have  regulated  the  interooorae  of 
states  are  given  in  this  work  in  a  condensed  form. 

International  Law.  A  series  of  lectures  delivered  before  the  Uniyeimty  of  Cam- 
bridge, 1887,  by  Henry  Sumner  Maine,  K.  C.  S.  I.,  late  Master  of  Trinity 
Hall,  Cambridge,  and  Member  of  the  Indian  Council.  London :  John  Murray, 
Albemarle  street,  1888. 

Declaration  of  War;  a  Survey  of  the  Position  of  Belligerents  and  Neutrals  with 
relative  considerations  of  Shipping  and  Marine  Insurance  during  War.  By 
Douglas  Owen,  of  the  Inner  Temi)le,  barrister  at  law,  secretary  of  the  Alli> 
ance  Marine  Assurance  Company,  limited,  and  the  Association  of  Average 
Adjusters  of  Great  Britain.  Author  of  Marine  Insurance  Notes  and  Clauses. 
London;  Stevens  Sl  Sons,  limited,  law  publishers  and  booksellers,  119  and 
120  Chancery  Lane,  1889. 

A  Treatise  on  International  Law.  By  William  Edward  Hall,  M.  A.  Third  edi- 
tion.   Oxford,  at  the  Clarendon  Press,  1890. 

A  Treatise  upon  the  Law  of  Extradition.  With  the  conventions  upon  the  sub- 
ject existing  between  England  and  foreign  nations,  and  the  cases  decided 
thereon.  By  Sir  Edward  Clarke,  Knt.,  Her  Majesty's  solicitor- general,  for- 
merly  Tancred  student  of  Lincoln's  Inu.  Third  edition.  London,  Stevens 
«&.  Haynes,  law  publishers,  Bell  Yard,  Temple  Bar,  1888. 

International  Law,  with  Materials  for  a  Code  of  International  Law.  By  Leone 
Levi,  F.  S.  A.,  F.  S.  S.,  of  Lincoln's  Inn,  barrister  at  law,  professor  of  com- 
mercial law  in  King's  College,  London,  doctor  of  political  economy  <^  the  Uni- 
versity of  Tubingen,  etc.  International  Scientific  Series,  published  by 
Appleton  &  Company,  New  York,  1888. 

NouvEAU  Droit  Intrrnationax  Pdbuc,  snivant  les  besoins  de  la  civilisation  n 
erne,  par  Pasquale  Fiore,  professeur  ordinaire  de  droit  priv6  compart  k  I'l 
versit^  de  Naples,  etc.  Traduite  de  I'italien  et  annot^  p«r  Charles  Antoii 
docteuT  en  droit,  juge  d'instruction  pr6s  le  tribunal  de  P^ronne.  Dec 
i^me  <$dition.  Three  volumes.  Paris,  A.  Durand  et  Pedone-Lauriel,  6 
teurs-libraires  de  la  cour  d'appel  et  de  I'ordre  des  avoeats;  G.  Pedon 
Lauriel,  successeur,  13,  Rue  Soufflot,  188&-*86. 
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Ls  Droit  Intbrnationai.  Th^riqub  bt  PRATiQtnE,  pi^c^^  d'an  expose  hiatoriqne 
dee  progr^s  de  la  science  da  droit  des  gens.  Par  M.  Charles  Calvo,  ancien 
ministrey  membre  correspondant  de  I'Acad^mie  dee  sciences  morales  et  XM>li- 
tiques  de  FInstitat  de  France,  de  TAcad^mie  royale  d'histoire  de  Madrid, 
membxe  fondateur  de  I'lnstitnt  da  droit  international,  etc  Troisi^me  ^i- 
tion  complete.  Foot  volames.  Paris,  Gaillemin  et  Cie.,  ^diteors,  14,  Rne 
Richeliea ;  E.  Thorn,  ^ditenr,  7,  Roe  MMiois ;  G.  Pedone  Lanriel,  ^diteor,  13, 
RneSonfflot ;  A.  Ronsseaa,  Miteor,  14,  Rae  Soafflot,  1881. 

Wharton's  Intbrnational  Law  Diobst.    Second-edition,  1887.    Three  Tolnmes.  * 

Ahdrbws'  Manual  of  thb  Constitution  of  tbb  Unitkd  States.  Text  book  at 
the  Naval  Academy.  Price  95  cents.  Apply  to  storekeeper,  U.  S.  Naval 
Academy. 

Marinb  IntbrnationalLaw,  compiled  from  varions  sources.  By  Commander  Henry 
Glass,  U.  S.  Navy,  pablished  in  the  proceedings  of  the  U.  8.  Naval  Institute, 
Vol.  XI,  No.  3,  whole  No.  34.  1885.  To  be  obtained  from  the  secretary  of  the 
U.  8.  Naval  Institute,  Naval  Academy,  Annapolis,  Md.    Price  fl.OO. 

An  Introduction  to  thb  Constitutional  Law  of  toe  United  States,  especially 
designed  for  students,  general  and  professional.  By  John  Norton  Pomeroy, 
LL.I>.,  author  of  Lectures  on  International  Law  in  Time  of  Peace.  Tenth 
edition,  revised  and  enlarged,  by  Edmund  H.  Bennett,  LL.D.,  Dean  of  the 
Boston  University  Law  School.  Boston  and  New  York :  Houghton,  Mifflin 
ds  Co.,  the  Riverside  Press,  Cambridge.     1888. 

A  Treatise  on  the  Law  of  Evidbncb.  By  Simon  Greenleaf,  LL.  D.  Fourteenth  edi- 
tion, re  vised,  with  large  additions.  By  Simon  Greenleaf  Croswell.  Boston : 
Little,  Brown  &.  Co.    1883.    Three  volumes. 

Outlinbs  of  International  Law,  with  an  account  of  its  origin  and  sources  and  of 
its  historical  development.  By  George  B.  Davis,  U.  S.  Army,  assistant  pro- 
fessor of  law  at  the  United  States  Military  Academy.  New  York,  Harper  & 
Bros.,  Franklin  Square.    1887. 

A  Handbook  of  Public  International  Law.  By  T.  J.  Lawrence,  M.  A.,  LL.  M., 
Deputy  Whewell  professor  of  international  law  in  the  University  of  Cam- 
bridge; lecturer  on  international  law  at  the  Royal  Naval  College,  Greenwich; 
.  late  fellow  and  tutor  of  Downing  College,  Cambridge;  author  of  ''Some  Dis- 
puted Questions  in  Modem  International  Law."  Cambridge:  Deighton,  Bell 
&,  Co.    London  a  George  Bell  &  Sons.    1885. 

CoiiMXNTARiES  UPON  INTERNATIONAL  Law.  By  Sir  Kobcrt  Philliniore,  D.  C.  L.,  mem- 
ber of  Her  Majesty's  most  honorable  privy  council  and  judge  of  the  high  court 
of  admiralty.  Four  volumes :  Vol.  i,  1879,  third  edition ;  Vol.  n,  1882,  third 
edition ;  and  Vol.  ui,  1885,  third  edition ;  Vol.  iv,'  1874,  second  edition. 

International  Law  :  Private  and  Criminal.  By  Dr.  L.  Bar,  professor  in  the  Uni- 
versity of  Gottingen.  Translated,  with  notes,  by  G.  R.  Gillespie,  B.  A.,  Oxon., 
advocate.    Boston :  Soule  &,  Bugbee.    1883. 

Belligerent  Right  on  the  High  Seas  since  the  Declaration  of  Paris  (1856). 
By  Sir  Travers  Twiss,  D.  C.  L.,  F.  R.  S.,  member  of  the  Institute  of  Interna- 
tional Law  and  one  of  Her  Majesty's  council.  London :  Butterworths,  7  Fleet 
street,  law  publishers  to  the  Queen's  Most  Excellent  Majesty.  1884.  Price 
half  a  crown. 

The  Law  and  Practice  of  United  States  Courts-Martial.  By  A.  A.  Harwood, 
U.  S.  Navy.    New  York :  D.  Van  Nostrand,  192  Broadway.     1867. 

Qrdbr  op  Procedure  in  Naval  General  Courts-Martial,  compiled  from  various 
orders,  regulations,  and  instructions,  which  have  been  issued  from  time  to  time 
from  the  Navy  Department  and  from  other  sources,  for  the  convenience  of 
novitiating  judge-advocates.  By  M'Lane  Tilton,  United  States  Marine  Corps. 
Washington:  Printed  by  Powell  d^  Glnck.  1874.  Contains  also  order  of 
procedure  for  naval  summary  courts-martial  and  naval  courts  of  inquiry. 
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Naval  Summary  CoTTKTS-MAnTiAL,  compiled  and  iktranjiifed  by  Llent.  S.  C.  Lemly, 
U.  S.  Navy,  and  Lieut.  F.  L.  Denny,  U.  8.  Marine  Corps,  Febmary  1, 1891. 
Price  50  cents.  Published  by  the  Army  and  Nary  Begister  Pabliahing  Com- 
pany, 1420  PennsylTapia  avenne,  Washington,  D.  0. 

Thk  Principles  of  the  Law  ov  Evidxncb,  with  Elemenakt  Rules  for  Conduct- 
ing Examination  and  Cross-Examination  of  Witnbssss.  By  W.  M.  B*rsi, 
A.  M.,  LL.  B.  Amerioan  edition  (fh>m  seventh  English  edition).  By  Charles 
F.  Cbamberlayne,  of  the  Boston  Bar.  Boston :  Sonle  <&  Bngbee,  law  publish- 
*  ers,  37  Court  street.     1883.    Used  at  Harvard  Law  School. 

Compilation  of  Laws  rblatikq  to  thb  Nayt,  Marine  Corps,  etc.,  from  the 
Be  vised  Statutes  and  subsequent  acts  to  Mareh  3,  1883.  Prepared  by  John 
W.  Hogg,  and  published  by  authority  of  the  Navy  Department.  Washington : 
Government  Printing  Office.    1883. 

MACHINERY. 

engines,  boilers,  fuel,  etc. 

Marine  Proprllers.  By  Sir  Sidney  W.  Barnaby,  M.  I.  N.  A.,  and  Assoc.  M.  Inst 
C.  E.,  gold  medallint  of  the  Institution  of  Civil  Engineers.  Being  a  course 
of  three  lectures  delivered  at  the  Royal  Naval  College,  Greenwich,  Marcb^ 
1885.  E.  and  F.  N.  Spon,  11^,  Strand,  London.  New  York:  35  Murray 
street.     1886. 

A  Manual  of  Marine  Engineering;  comprising  the  designing,  constructing,  and 
working  of  marine  machinery.  By  A.  E.  Seaton,  lecturer  on  marine  engineering 
to  the  Royal  Naval  College,  Greenwich,  etc. ;  with  numerous  tables  and 
illustrations  reduced  from  working  drawings.  Sixth  edition.  London: 
Charles  Griffin  <&.  Co.,  2  The  Hard,  Portsmouth,  England.    1880.    Price  18». 

The  Marine  Steam  Engine  ;  a  treatise  for  the  use  of  engineering  students  and  offi- 
cers of  the  Royal  Navy.  By  Richard  Sennett,  Chief  Engineer  Royal  Navy,  etc., 
and  late  instructor  in  marine  engineering  at  the  Royal  Naval  College.  With 
numerous  diagrams.  London :  Longmans,  Green  &.  Co.  1885.  Also  Griffin 
&  Co.,  2  The  Hard,  Portsmouth,  England.  Price  2U,  Text  Book  Naval 
Academy.    May  be  purchased  from  the  storekeeper  N.  A.    Price  $5.62. 

A  Manual  of  the  Steam  Engine  and  other  Prime  Movers.  By  William  John 
Macquorn  RankinO;  civil  engineer,  etc. ;  late  regins  professor  of  civil  engineer- 
ing and  mechanics  in  the  University  of  Glasgow,  etc.;  with  numerous  engrav- 
ings, folding  plate,  and  a  diagram  of  the  mechanical  properties  of  steam. 
Third  edition,  revised  by  W.J.  Miller,  C.  E.,  secretary  Inst-.  Engineers  and 
Shipbuilders  in  Scotland.  London;  Charles  Griffin  &,  Co.,  Exeter  atreet, 
Strand.  1882.  Griffin  <&  Co.,  2  The  Hard,  Portsmouth,  England.  Price, 
12«.  6d. 

A  Treatise  on  Steam  Boilers;  their  Strength,  Construction,  and  Economical 
Working.  By  Robert  Wilson,  C.  £.,  late  inspector  for  the  Manchester  Steam 
Users'  Association  for  the  prevention  of  steam-boiler  explosions  and  for  the 
attainment  of  economy  in  the  application  of  steam.  Fifth  edition.  Lon- 
don :  Crosby,  Lock  wood  <&  Co.,  7  Stationers'  Hall  Court,  Ludgate  Hill.    1879. 

A  Manual  of  Rules,  Tables,  and  Data  for  Mechanical  Engineers.    Based  on 
the  most  recent  investigations;  of  constant  use  in  calculations  and  estimates  re- 
lating to  strength  of  materials  and  of  elementary  constructions,  labor,  heat  an  *" 
its  applications,  steam  and  its  properties,  combustion  and  fuels,  steam  boilen 
steam  engines,  gas  engines,  flow  of  air  and  of  water,  air  machines,  hydraulic 
machines,  mill  gearing,  friction  and  the  resistance  of  machinery,  etc.,  weightr 
measures,  and  moneys,  British  and  foreign,  with  the  reciprocal  eqaivalen 
for  the  conversion  of  British  and  French  compound  units  of  weights,  pre 
sure,  time,  space,  and  money,  etc.    By  Daniel  Kinnean  Clarke,  member  o 
the  Institution  of  Civil  Engineers.    Second  edition.  London :  Blackie  Sl  Sc 
Paternoster  Buildings.   1878. 
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Steam  Boilrr  Explosions,  in  Thkory  and  in  Practicie.  By  R.  H.  Thurston,  A.  M., 
Doc.  Eng.  Director  of  the  Sibley  College,  Cornell  University.  Author  of  a 
History  of  the  Steam  Engine ;  Stationary  Steam  Engines ;  Materials  of  Engi- 
neering, etc.    Well  illusfcrated.    New  York,  John  Wiley  &  Sons.    1887. 

A  Tbxt  Book  on  Steam  and  Stkam  Engines.  Specially  arranged  for  (he  nse  of  sci- 
ence and  art,  City  and  Guilds  of  London  Institute,  and  other  engineering  stu- 
dents. By  Andrew  Jam  ieson,  principal  and  professor  of  engineering,  College  of 
Science  and  Arts,  Glasgow ;  member  of  the  Society  of  Telegraphic  Engineers 
and  Electricians;  member  of  the  Institute  of  Civil  Engineers;  fellow  of  the 
{toyal  Society,  Edinburgh ;  joint  an  thor  of  Electrical  Rules,  Tables,  and 
Formula).  Second  edition.  With  nnmerons  diagrams,  four  folding  plates, 
and  examination  questions.  Loudon:  Charles  Griffin  &  Co.,  Exeter  street, 
Strand.     1887. 

Triple  Expansion  Engines  and  Engine  Trials.  By  Prof.  Osborne  Reynolds,  LL. 
D.,  F.  R.  S.,  M.  lust.  C.  E.  With  an  abstract  upon  the  discussion  of  the  paper. 
Edited  by  F.  E.  Idell,  M.  £.  New  York:  D.  Van  Nostrand  Company,  23 
Murray  street,  and  27  Warren  street.     1890. 

Elementary  Mechanism  :  A  text  book  for  students  of  mechanical  engineering. 
By  Arthur  T.  Woods,  assistant  engineer,  IT.  S.  Navy,  member  of  the  South 
American  Society  of  Mechanical  Engineers ;  assistant  professor  of  mechanical 
engineering,  Illinois  State  University,  Champaign,  III.,  and  Albert  W.  Stahl, 
assistant  eugiueer,  U.  S.  Navy,  member  of  the  American  Society  of  Mechani- 
cal Engineers ;  professor  of  mechanical  engineering,  Purdue  University, 
La  Fayette,  Ind.    New  York :  D.  Van  Nostrand,  publishers  2^  Mufrray  street. 

On  the  elementary  relation  between  Pitch,  Slip,  and  Propulsive  EppiciENcn'. 
By  W.  Fronde,  Esq.,  M.  A.,  F.  R.  S.  Read  at  the  nineteenth  session  of  the 
Institution  of  Naval  Architects,  April  11,  1878.  Published  in  '' Transactions 
of  the  Institutiou  of  Naval  Architects,''  which  are  sold  by  Henry  Sothern 
&  Co.. :»  Piccadilly,  London,  W. 

On  the  Minimum  Area  of  Blade  in  a  Screw  Propeller  necrssart  to  form  a 
COMPLETE  Column.  By  James  H.  Cotterill,  M.  A.,  F.  R.  S.  Read  at  the 
nineteenth  session  of  the  Institution  of  Naval  Architects,  April  11,  1878. 
Published  in  '^TransactiouH  of  the  Institution  of  Naval  Architects,  which 
are  sold  by  Henry  Sothern  &  Co.,  36  Piccadilly,  London,  W. 

Boilers,  Marine  and  Land  :  Their  Construction  and  Strength.  A  Handbook 
of  Rules,  Formula),  Tables,  etc.,  relative  to  Material,  Scantlings,  and  Pres- 
sures, Safety  Valves,  Springs,  Fittings,  and!*  Mountings,  et-c.,  for  the  use  of 
Engineers,  Surveyors,  Draughtsmen,  Boiler-Makers,  and  Steam  Users.  By 
Thomas  W.  Traill,  F.  E.  R.  N.,  Member  of  the  Institute  of  Civil  Engineers, 
Engineer-in-Chief  to  the  Board  of  Trade,  etc.  Second  Edition.  With  Illus- 
trations.   London:  Charles  Griffin  &  Co.,  Exeter  Strand.     1890. 

Theruodtnamics  of  the  Steam  Engine  and  otuer  Heat  Engines.  By  Cecil 
H.  Peabody,  Associate  Professor  of  Steam  Engineering,  Massachusetts  Insti- 
tute of  Technology.    New  York :  John  Wiley  &  Soup,  15  Astor  Place.    1889. 

The  Steam  Engine  Considered  as  a  Thermodynamic  Machine  :  A  Treatise  on 
the  Thermodynamic  Efficiency  of  Steam  Engines;  illustrated  by  Diagrams, 
Tables,  and  Examples  irom  Practice.  By  James  H.  Cotterill,  M.  A.,  F.  R.  S., 
Professor  of  Applied  Mechanics  in  the  Royal  Naval  College.  Second  Edition. 
Revised  and  Enlarged.  F.  &  E.  &  F.  N.  Spon,  125  Str&nd,  London.  New 
York :  12  Conrtland  street.    1»90. 

A  BfANUAL  OF  Steam  Boilers:  Their  Design,  Construction,  and  Operation. 
For  Technical  Schools  and  Engineers.  By  R.  H.  Thurston,  M.  A.,  Doc.  Eug. ; 
Director  of  Sibley  College,  Cornell  University;  Past  President  American 
Society  of  Mechanical  Engineers,  etc.  New  York:  John  Wiley  &,  Sons, 
Astor  Place.    18ti8. 
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Tables  of  tbs  Propertirs  of  Saturatrd  Steam  and  other  Vapors.  By  Cecil 
H.  Peabody,  B.  8.,  aasivtant  professor  of  sleam  eDgineering  in  the  MMsaeha- 
setts  Institute  of  Technology.  New  York ;  John  Wiley  &  Sons.  1888. 
NouvELLES  MACHINES  MARiiTES  des  b^timents  k  grand  vitesse ;  des  torpUlenrs  et  des 
embsrcations  k  vapeur.  Par  Manrice  Demonlin,  ing6niear  des  arts  et  mans- 
factnres.  Vol.  i,  text;  Vol.  ii,  plates.  Paris,  £.  Bernard  et  Cie.,  Qoai 
des  Grands- Angustins,  53.  Price  40  francs. 
Leb  Machines  Marines,  Cours  Profess^  X  l'Ccolb  d' application  i>u  g^nis 
Maritime.  A.  F.  A.  Bienaym^,  directeorde  I'JScoled'application  dug^nie 
maritime.    Onvrage  conrronn^  par  PAcad^mie  deit  sciences. 

Premiere  partie :  Historiqne  et  description  d'ensemble. 

Denxi6me  partie:  Considerations  th^oriqaes  relatives  k  Femploi  de  la  vapenr* 

Troisi^me  partie :  Cylindres,  tiroirs,  regulation,  d^tentes. 

Qnatri^me  partie :  Condensation,  alimentation,  transmission  de  monvemeiit. 

Cinqui^me  partie :  Propulseurs,  cbandi^res. 

I/ensemble  de  Fonvrage  comprend  un  volume  de  texte  grand  in-4°  de  500  pages 
,  et  un  atlas  de  162  planches  doubles.  Price  of  book  complete,  60  francs.  Pub- 
lished by  £.  Bernard  &  Cie.,  53,  Qnai  des  Grands-Angustlns,  Paris. 
SuppLliMENT  AUX  CouRS  DU  BoRDA  RT  DE  L'£cotE  d' APPLICATION.    Machines  aux- 
iliaires  en  usage  sur  les  b4tiraents  de  la  liotte.    Par  P.  Guillaume,  mecauicteQ 
en  chef  de  la  marine.    Onvrage  accompagnc  ri'iin  atlas  in  -  folio  de  59  planches 
gravies.    Paris,  Challamel  fttn6,  editeur,  Librairie  maritime  et  coloniale,5, 
Rue  Jacob  et  Rue  Fnrstenberg,  2, 1887.    Also  published  by  £.  Bernard  et  Cie., 
5:{,  Qua!  des  Grauds- August  ins,  Paris.    Price,  book  complete,  33  francs. 
Valve  gears.    By  H.  W.  Spangler,  New  York  :  John  Wiley  &  Sons. 
Fuels;  Solid,  Liquid,  and  Gaseous.    Their  analysis  and  valuation  for  the  nse  of 
chemists  and  engineers.    Lockwood  &  Sons,  London,  1891,  7  Stationers'  Hall 
Court,  Lndgate  Hill.    By  H.  J.  Phillips,  F.  C.  S.,  analytical  and  consultiDg 
chemist  t.o  the  Great  Eastern  Railway,  etc. 
Guide  pratique  du  chauffeur  et  du  m^ganicibn  sur  les  bateaux  torpxixeurs, 
r^dig^  en  conformity  de  la  d6p6che  minist^rielle  du  15  janiver  1887,  par  M.  £. 
.Clergeay^  m^canicien  en  chef  de  la  marine.    Dessins  du  2^  maltre-m^canioieD. 
C.  Deguy,  Paris,  1888,  un  beau  vol.,  in-8,  reli6.    Price  5  fVaucs  50  centimes. 
Steam  Boiler  Construction.    A  Practical  Handbook  for  Engineers,  Bbiler-makera, 
and  Steam-users,  containing  a  large  collection  of  Rules  and  Data  relating  to 
recent  practice  in  the  Design,  Construction,  and  Working  of  all  kinds  of  Sta- 
tionary, Locomotive,  and  Marine  Steam-Boilers.    By  Walter  S.   Hutton, 
Civil  and  Mechanical  Engineer.      Three  hundred  illustrations.      London: 
Crosby  Lockwood  &  Son,  7  Stationers'  Hall  Court,  Ludgate  Hill.     1891. 
Boiler  Tests.    By  Geo.  H.  Barrns.    This  book  gives  the  results  of  a  large  number 
of  tests  made  by  Mr.  Barrus,  whose  reputation  as  an  expert  in  the  line  of 
engine  and  boiler  tost>8,  is  a  Hufficient  assurance  that  the  work  is  of  great 
value  and  interest  to  every  owner  of  a  boiler  and  user  of  steam.    The  work, 
covers  nearly  150  practical  working  tests,  and  the  results  are  compared  so 
as  to  show  in  the  clearest  possible  manner  the  perforuiance  of  the  different 
kinds  of  boilers  and  fuels  tested.     Boston  :  Gowing  &  Company,  70  Kilby 
street.    Price  $5.    The  following  is  the  table  of  contents : 

Part  I. — Introduction. 

Methods  employed  in  conducting  the  tests. 

Explanation  of  the  tables  of  part  second. 

Discussion  of  results. 

Comparison  of  boilers  which  produce    saturated  steam  with  those  prodneii 
superheated  steam. 

General  conditions  which  secure  economy. 

Comparison  of  different  kinds  of  boilers. 

Comparison  of  different  kinds  of  fuel, 
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Misoellaneoas  disonssion. 

Flue  heaters. 

Part  II. — ^Tests  of  horizontal  tabular  boiler?. 

Tests  of  horizontal  doable-deck  boilers. 

Tests  of  plain  cylinder  boilers. 

Tests  of  vertical  tubular  boilers. 

Tests  of  cast-iron  sectional  boilers. 

Tests  of  water-tube  boilers. 

Summary  of  tests. 

Appendix. — ^A  coal  ealorimeter. 

A  Universal  Steam  Calorimeter. 

METALLURGY,  CHEMISTRY,  ETC. 

Thk  Metallurgy  of  Steel.  By  Henry  Marion  Howe,  A.  M.  (Harvard)  8.  B.  VoL  I, 
1890.  Published  by  the  Scientific  Publishing  Company,  27  Park  Place,  New 
York.  This  book  was  first  published  in  the  Engineering  and  Mining  Journal, 
commencing  1887.  References  are  given  in  the  book  of  the  authorities  used, 
it  would  profit  most  readers  to  examine  them;  contains  many  tables  ot 
data.  The  titles  of  the  eighteen  chapters  are  as  follows : 
*    Classification  and  constitution  of  steel. 

Carbon  and  iron»  hardening,  tempering,  and  annealing. 

Iron  and  silicon. 

Iron  and  manganese. 

Iron  and  sulphur. 

Iron  and  phosphorus. 

Chromium,  tungsten,  copper. 

The  metals  occurring  but  sparingly  in  iron. 

Iron  and  oxygen. 

Nitrogen,  hydrogen,  and  carbolic  oxide. 

The  absorption  and  escape  of  gas  from  iron. 

The  prevention  of  blow  holes  and  pipes. 

Structure  and  related  subjects ;  microscopic  study  of  polished  sections ;  fracture ; 
changes  of  crystallization,  etc. 

Cold  working,  hot  working,  welding,  punching,  and  shearing. 

Direct  processes. 

Charcoal  hearth  processes. 

The  crucible  steel  process. 

Apparatus  for  the  Bessemer  process. 

Appendix :  Special  steels,  anti-rnst  coatings,  lead  quenching. 

Other  volumes  not  yet  out. 
ExcYCLOPl^DiE  Chimiqub.    Public  sous  la  direction  de  M.  Fremy,  membre  de  Fln- 
stitut,  professeur^  TJScole  poly  technique  de  professenrs  et  d'industriels. 

Tome  I.  Introduction.    Connaissances  physiques  applicables  h  la  chimie.    76  fr. 

Tome  u.  M^talloides.     155  francs. 

Tome  III.  M6taux.    Ce  qu'il  y  a  de  paru.    253  francs  75  centimes. 

Tome  IV.  Analyse  chimi que.    Ce  qu'il  y  a  de  paru.    46  francs  25  centimes. 

Tome  V.  Applications  de  chimie  iuorganique.     Ce  qu'il  y  a  de  paru.    250  francs. 

Tomes  vi,  TU,  et  viii.    Chimie  organique,  proprement  dite.     Ce  quMl  y  a  de  pam. 
418  francs  75  centimes. 
,  Tome  IX.  Chimie  physiologique  et  biologique.     Ce  qu'il  y  a  de  paru.    64  francs. 

Tome  X.  Applications  de  chimie  organique.  Ce  qu'il  y  a  de  paru.  100  francs  25 
centimes.    Cost  for  all  the  volumes  purchased  separately  1,364  francs. 

Les  souscripteurs  k  I'ouvrage  complot,  qui  s'engagement  k  prendre  toutes  les  par- 
ties d^s  I'apparition,  obtiendrout  un  rabais  de  20  pour  cent,  sur  les  prix  deces 
parties  s^par^es.  Notamment,  le  prix  des  parties  parnes  botuellement  est 
r^duit,  pour  oes  souscripteurs,  k  1091  francs  20  centimes. 
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Aluminium  :  Its  Histort,  Occurrknck,  Properties,  Metallurgy,  axd  Appuca- 
TI0N8,  INCLUDING  ITS  ALLOYS.  By  Josepb  W.  Ricbards,  M.  A.,  A-  C,  Instrne- 
tor  in  Metallurgy  at  the  Lehigh  University.  Second  edition ;  revised  and 
greatly  enlarged.  Illustrated  by  twenty-eight  engravings  and  two  diagrams. 
Philadelphia :  Henry  Carey  Balrd  <&  Co.,  Industrial  Publishers,  Booksellers, 
and  Importers,  810  Walnut  street.    1890. 

The  Art  of  Electrolyptic  Separation  of  Metals,  etc.  (Theoretical  and  Prac- 
tical). By  G.  Gore,  F.  R.  8.,  author  of  the  Art  of  Electro-Metallurgy ;  The 
Theory  and  Practice  of  Electro-Deposition  ;  Electro-Chemistry;  The  Art  of 
Scientific  Discovery ;  The  Scienti  fie  Basis  of  National  Progress.  I>ondon :  The 
Electrical  Printing  and  Publishing  Company,  Limited,  Salisbury  Court,  Fleet 
street,  £.  C.  New  York :  The  D.  Van  Nostrand  Company,  23  Mntray  street, 
and  27  Warren  street.    1890. 

METEOROLOGY,  LAWS  OF  STORMS,  ETC. 

Remarks  on  Revolting  Storms.  Third  edition.  Published  by  order  •f  the  Lords 
Commissioners  of  the  Admiralty.  Sold  by  J.  D.  Potter,  agent  for  the  sale  of 
admiralty  charts,  31  Poultry  and  11  King  Street,  Tower  Hill.  1883.  Price  3d. 
A  book  of  37  pages.    Gives  only  a  few  brief  and  general  rules. 

Whirlwinds,  Cyclones,  and  Tornadoes.  By  William  Morris  Davis,  instrueturin 
Harvard  College.  Boston:  Lee  &  Shepard,  publishers.  New  York:  Charles 
Dillingham.  1884. 

A  Barometer  Manual  for  the  .Use  of  Seamen.  Issued  by  the  Authority  of  the 
Meteorological  Council.  London:  Sold  by  J.  D.  Potter,  31  Poultry,  and 
Edward  Stanford.    Charing  Cross.    1884. 

Cyclones  et  Typhons.  Loi  des  depressions  barom^triques  dans  cos  ouragaus  et  ses 
applications  ^  la  mer,  par  F.  Ernest  Fournier,  capitaine  de  vaissean.  Publi6 
avoc  autorisation  du  ministre  de  la  marine.  Paris :  Librairie  niilit«iie  de  L. 
Baudoin  et  Cie.,  30  Rue  et  Passage  Dauphin^.  1890.  Broch.,  in  8^.  Price  75 
centimes. 

Handbook  of  the  Law  Storms.  Being  a  Digest  of  the  Principal  Facts  of  Revolving 
Storms.  For  the  use  of  Commanders  ill  Her  Majesty's  Navy  and  the  Mercan- 
tile Marine.  By  William  Radcliff  Birt,  F.  R.  A.  S„  author  of  "  The  Hurri- 
cane and  Sailors'  Gnides,''  etc.  A  new  edition,  with  important  additioDS. 
London :  George  Philip  &  Sons,  32,  Fleet  street.  Liverpool :  Caxton  Build- 
ings, South  John  sreet,  and  49  and  51,  South  Castle  street. 

A  Popular  Treatise  on  the  Winds  :  Comprising  the  Atmosphere,  Monsoons,  Cy- 
clones; Tornadoes,  Waterspouts,  Hailstorms,  etc.  By  William  Ferrel,  M.  A. 
Ph.  D.,  lat.e  professor  and  assistant  in  the  Signal  Service ;  member  of  the  Na- 
tional Academy  of  Sciences  and  of  other  home  and  foreign  scientific  socie- 
ties.    New  York :  John  Wiley  &  Sons,  15  Astor  Place.    1889. 

The  Barometer,  Thermometer,  Hygrometer,  and  Atmospheric  Appearances 
at  Sea  and  on  Land  ab  Aids  in  Foretelling  Weather,  with  Brief 
Rales  for  their  Use,  and  the  Practical  Applications  of  their  Separate  and 
Combined  Indications  as  Weather  Guides.  Compiled  from  the  latest  and  most 
trustworthy  authorities,  by  Commodore  Thornton  A.  Jenkins,  U.  S.  Navy. 
Washington :  Government  Printing  Office.     1869. 

Remarks  on  the  Prevailing  Storms  of  the  Atlantic  Coast.    By  W.  C.  Red 
field. 

The  Sailors*  Horn  Book  for  the  Law  of  Storms.      By  Henry  Piddington 
Griffin  &  Co.,  2  The  Hard,  Portsmouth,  England.    Price  10«. 

Inquiry  into  the  Nature  and  Course  of  Storms  in  the  Indian  Ocean.    By  Dr 
Thom. 

Notes  on  the  Form  of  Cyclones  in  the  Southern  Ocean,    By  C.  M.  Meldmin. 

The  I.AW  OF  Storms.    By  Col.  W,  Reid,  C.  B.,  F.  R.  S. 
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Thb  Law  of  Storms.    By  H.  W.  Doye,  F.  B.  S.    TranaUted  by  B.  H.  Scott. 

Physicai^.  Geography  of  th9  Sba.  By  Maury.  Sold  by  Griffin  &  Co.,  2  The  H^rd, 
PortBoiouth,  England.    Price  60. 

£tude8  des  mouvbments  db  l'atmosph^^re  ;  par  £.  Toarinor  lieutenant  de  yaic«eau« 
(Extrait  de  laBeyue  maritime  et  coloniale.)  1890.  Price,  1  frano,  25  cen- 
times. Brooh. ,  in  -8.   Sold  by  L.  Baudoin  et  Cie . ,  30  Bue  et  Paaeage  Dauphin^. 

Practical  Hints  in  Bboard  to  West  India  Hurricanes.  By  Lieut.  G.L.  Dyer, 
U.  S.  Navy,  1887.    Hydrograpbic  Office.    Not  for  sale; 

The  Way  to  Avoid  the  Center  of  Our  Violent  Gales.  8yo.  1868.  Bureau  of 
Navigation. 

Hurricanes,  with  Nautical  Directions  for  Av.oiding  and  Mancbuvreino  in 
Them.    (Pampblet.)    1872.    Hydrograpbic  Office. 

ft 

NAVAL  SHIP  CONSTBUCTION. 

Shipbuilding  in  Iron  and  Steel.  1869.  By  £.  J.  Beed,  C.  B.,  cbief  constructor  of 
the  navy,  vice-president  of  tbe  Institution  of  Naval  Arcbitectar,  andbonorary 
member  of  tbe  Liverpool  Literary  and  Pbilosopbioal  Society.  A  praotioal 
treatise,  giving  full  details  of  construction,  processes  of  manufacture,  and 
building  arran^sements,  with  results  of  experiments  on  iron  and  steel,  and  on 
tbe  strength  and  water- tightness  of  riveted  work.  London:  John  Murray, 
Albemarle  street.  By  order  of  tbe  Lords  Commissioners  of  tbe  Admiralty  tbe 
examinations  in  practical  iron  shipbuilding  of  candidates  for  promotion  in 
Her  Majesty's  dockyards  will  be  mainly  based  upon  this  work. 

The  Modern  Pragtick  of  Shipbuilding  in  Iron  and  Steel.  By  Samuel  J.  P. 
Thearle,  fellow  of  tbe  Boyal  School  of  Naval  Architecture ;  member  of  tbe  In- 
stitution of  Naval  Architects ;  surveyor  to  Lloyd's  Begister  of  Shipping.  Lon- 
don and  Glasgow :  William  Collins,  Sons  &,  Company,  limited.  1886.  Vol.  i, 
text ;  vol.  It,  plates.  May  be  obtained  from  the  storekeeper  at  tbe  Naval 
Academy.    Price,  f2.25. 

CouRS  dr  construction  navale  profess^  k  PEcole  d'application  du  g^nie  maritime. 
Par  A.  Hauser,  ing^uieur  de  la  marine,  chevalier  de  la  Legion  d'Honneur, 
sous-directeur  ii  TEcole  d'application  du  genie  maritime.  '  1886.  Paris:  £. 
Bernard  et  Cie.,  imprimeurs-editeurs,  71  Bue  Lacondamine.  Vol.  i,  text; 
vol.  II,  plates.  Price,  complete,  80  francs.  Address  changed  to  53,  Quai  des 
Grands- Augustins 

A  Text-Book  of  Naval  Architecture  for  the  use  o,f  Officfrs  of  the  Boyal 
Navy.  1889.  By  J.  J.  Welch,  assistant  constructor,  royal  navy ;  and  instructor 
in  naval  architecture  at  tbe  Boyal  Naval  College,  Greenwich.  Published  by 
order  of  the  Lords  Commissioners  of  the  Admiralty,  London.  Printed  for  Her 
Majesty's  stationery  office  by  Darling  &  Son,  limited,  1-3  Great  street,  Thomas 
Apostle,  £.C.  To  be  purchased  either  direutly  or  through  any  bookseller,  from 
Eyre  &  Spottiswoode,  East  Harding  street,  Fleet  street,  £.  C. ;  Adam  and 
Charles  Black,  6  North  Bridge,  Edinburgh ;  or  Hoges,  Figgis  &  Co. ,  104  Grafton 
street,  Dublin.  Price  4f.  May  be  obtained  from  the  storekeeper  at  the 
Naval  Academy.    Price,  (1.38. 

Theoretical  Naval  Architecture.  By  Samuel  J.  P.  Thearle,  fellow  of  tbe  Boyal 
School  of  Naval  Architecture,  etc.  1877.  A  treatise  on  the  calculations 
involved  in  naval  design.  New  York  G.  P.  Putnam's  Sons,  182  Fifth  avenue, 
or  William  Collins,  Sons  &  Co.,  limited,  London  and  Glasgow.  Vol.  i,  text; 
vol.  II,  plates.  May  be  obtained  from  storekeeper  at  the  Naval  Academy. 
..Price,  $'2.50. 

A  Treatise  on  the  Stability  of  Ships.  1885.  By  Sir  Edward  J.  Beed,  K.  C.  B., 
F.  B.  S.,  M.  P.,  etc.  London:  Charles  Griffin  &  Co.,  Exeter  street,  Strand. 
Numerous  diagrams  and  tables. 
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A  Manual  of  Natal  Architecturr.  For  the  use  of  officeTB  of  the  rojwl  navy,  offieen 
of  the  mercantifteffnarine,  shipbailders,  shipowners,  and  yachtameo.  By  W.  H. 
White,  Chief  Donstraotor,  Royal  Navy ;  member  of  the  council  of  the  Institii- 
tion  of  Naval  Architects;  member  of  the  Institation  of  Civil  Engineert;  fel- 
low of  the  Royal  School  of  Naval  Architecture ;  and  late  instructor  in  nsvil 
architecture  at  the  Royal  Naval  College.  Second  edition,  revised  and  en- 
larged. The  Lords  Commissioners  of  the  Admiralty  have  been  pleased  to 
authorize  the  issue  of  this  book  to  the  ships  of  the  royal  navy.  London : 
John  Murray,  Albermarle  street.  1882.  Griffin  <&  Co.,  2  The  Hard,  Ports- 
mouth, England.    £1  As. 

Naval  Arghitkcturr  :  A  treatise  on  laying  off  and  building  wood,  iron,  and  composite 
ships.  By  Samuel  J.  P.  Thearle,  fellow  of  the  Royal  School  of  Naval  Ax«lu- 
tectnre ;  member  of  the  Institution  of  Naval  Architects ;  of  the  controller  of 
the  Navy's  Department  Admiralty,  Whitehall.  Vol.  i,  text;  voL  n. plates. 
London  and  Glasgow:  William  Collins,  Sons  &  Co.,  limited.  1874.  Griffin  & 
Co.,  2  The  Hard,  Portsmouth,  England.    Charge,  7s.  6<f.  for  the  two  Tolnmss. 

Ok  a  Method  for  C  alculatinq  the  Stabiuty  of  Ships.  By  Assistant  Naval  Con- 
structor D.  W.  Taylor,  U.  S.  Navy.  Page  157  et  6eq,  Proceedings  of  the  United 
States  Naval  Institute,  vol.  xvii,  No.  2, 1891,  whole  No.  58.  Price,  |1.  Apply 
to  secretary  of  the  institute. 

Naval  Professional  Papers  No.  23.  The  Resistance  of  Ships.  By  William 
Fronde,  esq.,  F.  R.  S.  Published  by  Government  Printing  Office,  Washing- 
ton, 1888.  The  following  subjects  are  treated  in  this  number,  all  by  the  sasae 
author  except  No.  5 : 

1.  Experiments  on  the  resistance  of  a  full-sized  ship  at  various  speeds,  with 
H.  M.  S.  Crreyhound,  in  1871. 

2.  Comparative  resistance  of  long  ships  of  several  types.  Read  at  the  17th 
session  of  the  Institution  of  Naval  Architects,  April  7, 1876. 

3.  Fundamental  principals  of  the  resistance  of  ships. 

4.  Experiments  upon  the  effect  produced  on  the  wave-making  resistance  of 
ships  by  length  of  parallel  middle  body.  Read  at  the  18th  session  of  the 
Institution  of  Naval  Architects,  March  23, 1877. 

5.  Leading  phenomena  of  the  wave-making  resistance  of  ships.  By  R.  £. 
Froude,  esq.,  with  discussion.  Read  at  the  22d  session  of  the  Institution  of 
Naval  Architects,  April  8,  1881. 

6.  Ratio  of  indicated  to  effective  horse-power,  as  elucidated  by  Mr.  Denny's 
M.  M.  trials  at  varied  speeds.  Read  at  the  I7th  session  of  the  Institution 
of  Naval  Architects,  April  7,  1876. 

See  under  Periodicals,  "Transactions  of  the  Institution  of  Naval  Architects.'' 
Architrcture  NAVAI.B.    Th^orie  du  navire.    By  J.  Pollard  et  A.  Dndebont» 

Ing^nieurs  de  la  marine,  professeurs  ik  P£cole  du  g^nie  maritime.    Four  vol- 
umes (sold  separately). 
Yolnroe  i.  Cacul  des  ^l^ments  g^m^triqnes  des  car^nes  droites  et  Inolin^es. 

G6om<Strie  du  navire.    1890.    Price  13  francs. 
Volume  II.  Statique  du  navire.    Dynamique  du  navire  dans  le  monvement  de 

roulis  en  mer  calme.    1891. 
Volume  III.  Dynam iqne  du  navi re  dans  le  mouvemeut  de  roulis  sur  houle.     Dyr - 

niique  due  navire  dans  le  mouvemeut  rectiligne  horizontal.    Rdsistenoe 

carene.    In  press. 
Volume  rv.  Dynamique  du  navire  dans  le  mouvemeut  onrviligne  hoxizoni 

Propulsion.    Vibrations  des  coques  des  navires  1^  h^ice.    In  press.     Pw 

Gauthier-Villars  et  tils,  imprimeurs-libraires  dn  Bureau  des  longitades 

r£cole  poly  technique,  Qnai  des  Qraudes-Augustins,  55. 
This  is  the  most  complete  work  on  the  subject  of  naval  arohitectiire  th*t  ^ 

ever  been  written^  and  probably  the  most  authentic 
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GUIDK    DCS    CALCUL8    DK    DISPLACEMENT    ET    DB    STABIUT^    HYDBOSTATIQUE    DBS 

NA VIRES.  Par  Benjamin  Martinenq.  Paris,  E.  Bernard  et  C,  53,  i^nai  des 
Grandft-Au^^stine,  1888.  Un  yoI.  in*4°,  202  pages,  43  figures  et  6  planches. 
Price  20  francs.  ' 

There  are  many  other  works  on  this  subject,  bat  they  are  nearly  or  entirely  obso- 
lete, and  Pollard  et  Dndeboat  and  Hauser  about  cover  the  whole  ground.  The 
most  valuable  works  of  reference  are  probably  the  ''Transactions  of  the  Insti- 
tution of  Naval  Architects,"  office  5,  Adelphi  Terrace,  London,  W.  C,  and  td 
be  obtained  from  Henry  Sothem  So  Co.,  30  Piccadilly,  London,  W.  M.  Price, 
£2  &«.  Published  annually.  See  under  '*  Periodicals"  of  this  list.  And 
**  Transactions  North  East  Coast  Institute  of  Engineers  and  Naval  Archi- 
tects," published  anpually  by  Andrew  Beid,  Sons  &  Co.,  Printing  Court 
Buildings,  Akenside  Hill,  Newcastle-upon-Tyne.  -  London  office,  4  Queen's 
Head  Passage,-  Paternoster  Bow,  £.  C.    Price,  £3  3«. 

NAVIGATION,  SURVEYING,  ETC. 

TRAiri  DB  iTAViaATiON.  NAVIGATION  ASTRONOMiQUE.  Nouvclle  navigation  astrono- 
miqne.  Th^orie  par M.  Yvon  Villarceau,  Astronome  de  TObser vatoire  de  Paris, 
mem  bre  de  I'lnstitut  et  du  Bureau  des  longitudes.  Pratique,  par  M.  Aved  de 
Magnac,  lieutenant  de  vaisseau.  Paris,  Gauthier>Villars,  imprimeur-libraire 
du  Bureau  des  longitudes  de  r£cole  polytechnique,  successeur  de  Mallet- 
Bachelier,  Quai  des  Augustins,  55.  1887.  Th^orie  et  pratique,  in  one  vol- 
ume 4°,  with  plates,  20  francs.  Volumes  sold  separately.  Th6orie,  10  francs. 
Pratique,  prix  12  francs. 

Lbs  NonvELLBS  m^thodbs  db  navigation.  £tude  critique.  Par  A.  Ledien,  ancien 
officer  de  vaisseau,  examinateur  de  la  marine.  Eurichi  de  nombreuses  gra- 
vures  interoal^es  dans  le  texfce ;  renferment  tous  les  nouveaux  types  calcul 
pour  la  determination  des  droites  de  hauteur  et  du  point  complet  k  la  mer 
(m^thodes  Marcq  Saint-Hilaire  et  Pagel  am^ior^e  proce^d^  semi-logarith- 
mique  et  semi  arithm^tique),  ainsi  que  pour  la  rMuctlon  des  distances  Innaires 
et  Pusage  perfectionn^  des  chronom^tres,  avec  application  ^t^mentaire  de  la 
th^rie  des  errenrs  d'observation.  Paris,  Dunod,  ^diteur-libraire  des  corps 
nation naux  des  pouts  et  chauss^es,  des  mines  et  des  t^l^graphes,  Quai  des 
Augustins ;  49 ;  1877.    Prix  15  francs. 

Thb  Pkaoticb  of  Navigation  and  Nautical  Astronomy.  By  Henry  Raper,  lieu- 
tenant, R.  N.,  F.  R.  A.  S.,  F.  R.  G.  S.  Ninth  edition.  London :  Published  ^^^ 
by  J.  D.  Potter,  31  Poultry  and  11  King  street,  Tower  Hill.  Sole  agent  for  the  .  §^ 
Admiralty  Charts.  Griffin  &,  Co.,  2,  The  Hard,  Portsmouth,  Eng.,  sell  V.^ 
the  book  for  16  shillings.                                                                                                          \f\ 

V,  S.  Htdrografuic  Office,  No.  65.  Report  on  the  Telegraphic  Determina- 
tion OF  Differences  of  Longitude  in  the  West  Indies  and  Centrax 
America.  By  Lieut.  Commander  F.  M.  Green,  U.  S.  Navy.  Prepared  at  the 
U.  S.  Hydrographic  Office,  by  order  of  Commodore  R.  H.  Wyman,  IT.  S. 
Navy,  hydrographer.  Washington:  Government  Printing  Office.  1877.  Not 
for  sale.    Apply  to  Hydrographic  Office  or  Bureau  of  Equipment. 

Thleoraphic  Determination  of  Longitudes  in  Japan,  China,  and  thb  East 
Indies;  embracing  the  Meridians  of  Yokohama,  Nagasaki,  Wladiwostok, 
Shanghai,  Amoy,  Hong-Kong,  Manila,  Cape  St.  James,  Singapore,  Batavia, 
and  Madras,  with  the  Latitude  of  the  Several  Stations.  By  Lieut.  Com- 
manders F.  M.  Green  and  C.  H.  Davis  and  J.  A.  Norris,  U.  S.  Navy,  in 
1881  and  1882.  Published  by  order  of  Capt.  J.  G.  Walker,  U.  S.  Navy,  Chief 
of  the  Bureau  of  Navigation,  Navy  Department.  Washington:  Government 
Printing  Office.    1883.    Not  for  sale. 
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Handy  Book  of  ths  Stars  used  ik  Navigation.  How  to  find  them,  and  how  to  n» 
them  in  getting;  the  ship's  position  and  correction  of  the  compaoB.  ByCtpi 
W.  B.  WhaU,  yonnger  brother  Trinity  House.  Extra  master.  Author  of 
''Handy  Book  of  the  Tides/'  London:  George  Philip  So  Son,3:S  Fleetstreet 
Liverpool :  Philip,  Son  &,  Nephew,  Chart  and  Nautical  Pabliahers,  45  to  51 
South  Castle  street. 

Nautical  Surveying.  By  the  Late  Vice-Admiral  Shortland,  LL.  D.,  late  fellow  of 
Pembroke  College,  Cambridge.  Published  by  his  widow  and  children.  Lod- 
dou :  Macmillan  &  Co.,  and  New  York.     1890. 

A  Treatise  on  Navigation  and  Nautical  Astronoxy.  Compiled  by  StAfF-Ceni- 
mander  W.  R .  Marti n ,  R.  N.  Instructor  in  nautieal surveying,  navigation,  ud 
compass  adjustment ;  lecturer  on  meteorology  at  the  Royal  Naval  College^ 
Greenwich;  and  formerly  naval  assistant  to  the  hydrographer.  Sanctioned 
for  use  in  the  Royal  Navy  by  the  Lords  Commissionere  of  the  Adniiialty. 
London :  Longmans,  Green  &  Co.,  and  New  York:  15  East  Sixteenth  street 
1888.   • 

REPORT  ON  THE  Telegraphic  Determination  op  Longitudes  in  Hbxico,  Ckntbal 
America  and  West  Coast  of  South  America.  By  Lient.  Commander  C. 
H.  Davis,  Lieuts.  J.  A.  Norris  and  Charles  Laird,  U.  S.  Navy,  1885.  Bureaaof 
Navigation.  Not  for  sale.  Furnished  by  Bureau  of  Equipment  or  Hydio- 
graphic  OfiSce.  This  contains  in  one  chapter  a  descriptive  treatise  on  the 
various  methods  employed  in  the  exchange  of  telegraphic  time  signals  over 
submarine  lines. 

Report  on  the  Telegraphic  Determination  of  Longitudes  on  the  East  Coast 
OF  South  America.  By  Lieut.  Commander  F.  M.  Green,  U.  S.  Navy,  188D. 
Bureau  of  Navigation.  Not  for  sale.  Furnished  by  Bureau  of  Equipmentor 
Hydrographic  Office. 

ICK  AND  Ice  Movements  in  the  Bering  Sea  and  Arctic  Bajsin.  By  Ensign  £. 
Simpson,  U.  S.  Navy,  1890.     Hydrographic  Office. 

The  Use  of  Oil  to  Lessen  the  Dangerous  Effect  of  Heavy  Seas.  Compiled 
by  Lieut.  E.  B.  Underwood,  U.  S.  Navy,  1887.     Hydrographic  Office. 

The  New  American  Practical  Navkjator.  By  Nathaniel  Bowditch,  LL.  D.  8vo. 
Edition  of  18vS9.  Bureau  of  Navigation.  Published  only  by  the  Navy  De- 
partment. 

Bowditch's  Useful  Tables.  New  edition.  With  additional  tables.  8vo.  1890. 
Bureau  of  Navigation.    Published  only  by  the  Navy  Department. 

The  Development  of  Great  Circle  Sailing.  By  G.  W.  Littlehales.  1889.  Hydio- 
graphic  Office.    Price,  $1. 

Table  of  Meridional  Parts  for  the  Terrestrial  Spheroid  Compression  iWrn* 
By  G.  W.  Littlehales  and  J.  S.  Siebert.    1889.     Hydrographic  Office. 

Practical  Marine  Surveying.  By  Harry  Phelps,  Ensign  U.  S.  Navy.  New  York; 
John  Wiley  &  Sous,  15  Astor  place.     1889.    Text-book  Naval  Academy. 

Chart  and  Chart  Making.  By  Lieutenant  Pillsbury.  Proceedings  U.  6.  Naval  In- 
stitute, No.  29. 

Navigation  and  Nautical  Astronomy.  Prepared  for  the  use  of  the  U.  S.  Navil 
Academy.  J.  H.  C.  Coffin,  professor  of  astronomy,  navigation,  and  sorvey- 
ing.    Second  edition.    New  York :  D.  Van  Nostrand. 

Wrinkles  in  Practical  Navigation.  By  Capt.  S.  T.  S.  Lecky,  R.  N.  R.,  fellow  of 
the  Royal  Astronomical  Society ;  fellow  of  the  Royal  Geographical  Soci  ty. 
Extra  master.  Passed  in  steam,  compass  adjustment,  etc.  With  76  1  ni- 
trations. London :  George  Philip  &  Son,  32  Fleet  street,  E.  C.  Liverp  ol: 
Caxtou  Buildings,  South  Johu  street,  and  Atlas  Baildings,  49  and  51  S  ith 
Castle  street.  1881.  Also,  Griffin  &  Co.,  2  The  Hard,  Portamouthy  Engl  id. 
Price,  15«. 
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A  TSBATISE  ON  pRACnCAL  ASTRONOMY  AS  APPLIED  TO  Gf.ODKSY  AND  KaVIOATION. 

By  C.  L.  Doolittle,  professor  of  mechanics  and  astronomy,  Lehigh  Uni- 
versity.   New  York  :  Johii  Wiley  &  Sons.     1885. 

Hydroguaphical  Suhveyinu.  a  deHcription  of  the  means  and  methods  employed 
in  ocfnstructing  marine  charts.  By  Capt.  W.  J.  L.  Wharton,  R.  N.  London : 
John  Mnrray,  Albermarle  street.     1882. 

United  States  Coast  and  Geodetic  Survey,  J.  E.  Hiloard,  Superintendent. 
General  Instructions  for  Hydrographic  Work.  1883.  Washington: 
Government  Printing  office.     1883.     Apply  to  Coast  Survey  Office. 

A  Practical  Aid  to  the  Navigator.  By  Lieut.  E.  W.  Sturdy,  U,  S.  Navy.  New 
York :  John  Bliss  Sl  Co.  The  book  is  i  ntended  simply  to  assist  a  practical 
navigator  in  finding  his  position  at  sea  by  improved  methods  given  in  works 
on  navigation.    Price,  |2. 

Nautica  Stimata  ad  uso  DEI  Capitani  Maritimi  e  degli  Instituti  Nautici,  con 
travole  e  con  figure  intercalate  nel  testo.  Per  Enrico  Fileti,  Profossore  di 
Astronomia  Nautica  nel  B.  Institute  Gioeni-Trabia.  Palenn^:  Libreria 
Intemazionale,  Carlo  Clansen,  1891. 

Spherical  and  Practical  Astronomy.  By  Chauvenet.  Apply  to  Storekeeper 
Naval  Academy. 

Walker's  Navigation.    Apply  to  Storekeeper  Naval  Academy.   Price,  $1.35. 

OBDNANCE. 


GUNS. 

Exterior  Ballistics.  By  Lieuts.  J.  F.  Meigs  and  R.  R.  Ingersoll,  U.  S.  Navy.  Sec- 
ond edition,  revised  and  partially  rewritten.  1887.  Prepared  and  arranged  for 
the  use  of  the  cadets  at  the  U.  S.  Naval  Academy.  Printed  by  Isaac  Frieden- 
wald.  No.  32  Sonth  Paca  stretit,  Baltimore,  Md.  Price  $1.25.  To  be  obtained 
fh>m  the  storekeeper,  U.  S.  Naval  Academy. 

Interior  Ballistics.  By  Lieuts.  J.  F.  Meigs  and  R.  R.  Ingersoll,  U.  S.  Navy.  1887. 
A  text- book  for  the  use  of  U.  S.  naval  cadets,  U.  S.  Naval  Academy.  Printed 
by  Isaac  Friedenwald.  Price,  $1.18.  To  be  obtained  from  the  storekeeper 
U.  S.  Naval  Academy. 

The  Elastic  Strength  of  Guns.  By  Lieuts.  J.  F.  Meigs  and  R.R.  Ingersoll,  U.  S. 
Navy.  1885.  Prepared  and  arranged  for  the  use  of  cadets  at  the  U.  S.  Naval 
Academy.  Printed  by  Isaac  Friedenwald,  No.  32  South  Paca  street,  Balti- 
more, Md.  Price,  70  cents.  To  be  obtained  from  the  storekeeper  U.  S.  Naval 
Academy. 

Text-Book  of  Ordnance  and  Gunnery,  Naval  B.  L.  Guns.  By  Lieuts.  J.  F.  Meigs 
and  and  R.  R.  Ingersoll,  U.  S  Navy.  Prepared  and  arranged  for  the  use  of 
cadets  at  the  U.  S.  Naval  Academy.  Second  edition,  revised  and  partially 
rewritten.  V6t^.  Printed  by  Isaac  Friedenwald,  32  South  Paca  street,  Bal- 
timore, Md.  Price,  $2.38.  To  be  obtained  from  the  storekeeper  U.  S.  Naval 
Academy. 

Velocity  and  Pressure  in  Guns.  By  Ensign  J.  H.  Glennon,  U.  S.  Navy.  Instructor 
in  ordance  and  gunnery,  U.  S.  Naval  Academy.  Proceedings  of  the  U.  S. 
Naval  Institute.    Price,  |1. 

Accuracy  and  Probability  of  Fire.  Prepared  for  the  nse  of  cadets  at  the  U.  S. 
Naval  Academy.  By  Ensign  J.  H.  Glennon,  U.  S.  Navy.  Baltimore  Press 
of  Isaac  Friedenwald,  1888.     Price,  |l. 

TraitI^  de  balistique  EXPi^KLMENTAL.  Par  H61ie,  professenr  ik  T^cole  d'artillerie  de 
la  marine.  2®  Edition,  beancoup  augmentde,  avec  la  collaboration  de  M.  Hu- 
goniot,  capitaine  d'artillerie  de  la  marine.  2  vol.  in-8,  avec  figures  et 
nombrenx  tableaux.  Ouvrage  public  sous  les  auspices  dn  ministre  de  la 
marine.  1884.  ( Honors  d'on  grand  prix  en  1885,  par  1'  Acaddmie  des  sciences. ) 
Prix,  18  francs.  Published  by  Gauthiers-Viilars  et  fils,  55,  Qua!  des  Grands- 
Angnstins. 
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NoMENCLATURK  OF  Steel  B.  L.  R.  G'uns  anp  Cakriaqes,  and  Momrrs  for  Hotcb- 
KI6B  Guns.  Printed  at  the  Torpedo  Station,  Newport.  Famished  to  sliipt 
'  by  Bureau  of  Ordnance.  Edition  limited.  Latest  edition,  1890.  Contum 
many  platea.  The  book  gives  the  nomenclature  of'snch  ganq  and  caimgei 
only  as  are  used  in  the  U.  S.  Navy.  The  names  of  the  parts  of  the  Colt's 
double-action  navy  revolver  are  also  given. 

GENERAL  INFORMATION  SERIES: 
No.  y,  pages  211  et  aeq. 

No.  VI,  Chap.  IV.  8-inch  B.  L.  R.  for  the  U.  8.  Navy,  and  notes,  pages  297  et  seg. 
No.  VII,  pages  336  et  »eq. 
No.  VIII,  Chap.  IV.  Development  of  the  high-power  gun.    Chap.  V.  Naval  gna- 

nery,  and  notes,  pages  375  et  aeq. 
No.  IX,  pages  73  et  aeq. 
No.  X,  Chap.  III. 

RAPm-FIRE  GUNS. 

THE  FOLLOWING  NUMBERS  OF  GENERAL  INFORMATION  SERIES  OP  THE 
OFFICE  OF  NAVAL  INTELLIGENCE : 

No.  V,  pages  231  to  238. 

No.  VI,  page  312. 

No.  VII,  pages  336,  338,  359  to  365. 

No.  VIII,  pages  397  to  402. 

No.  IX,  pages  101  to  113  and  325  to  336,  inclusive,  being  an  article  entitled  "The 
development  of  rapid-fire  guns  for  naval  use." 

No.  X,  Chap.  III. 

Copies  of  these  numbers  of  General  Information  Series,   OflSce  of  Naval  InteUi- 
geuce,  have  been  furnished  to  navsil  officers,  and  the  editions  are  aboat  ex- 
hausted. 
The  Newest  Factor  in  Naval  Wabfark.    By  W.  Laird  Clowes.    Published  in  the 

United  Service  Magazine  for  February,  1891.  Price  1«.;  to  be  obtained  from 
the  Inxernational  News  Company,  New  York. 
UNI1T.D  St/tes  Patent  Specifications.  To  be  obtained  from  the  Commissioner (^ 
Patents,  Washington,  D.  C.  Price,  25  cents.  In  asking  for  specifications 
they  should  be  referred  to  by  number.  The  Ofijcial  Gazette  of  the  United 
States  Patent  Office  (issued  weekly,  and  probably  to  be  found  in  every  pob- 
lic  library)  contains  the  number  and  a  short  description  of  each  patent 
issued.    Annual  subscriptions  for  Gazette,  |5. 

SMALL  ARMS.      • 

Allgkmkine  Waffbnkunde  fOr  Ixfanterib.  Mit  besonderer  Berflcksichtigang  da 
neuesten  Kriegs-Haudfeuerwafieu  der  modemen  Staaten.  Von  Rndolf 
Schmidt,  Oberst.  Neue  Folge  von  1891  zum  Grundwerke  von  1888.  Tafela 
24-30  mit  Abbildnngen  in  Farbeudruck.  Bern.  1891.  Verlag  vonSchmid, 
Fraucke  &  Co.  (vorm.  J.  Dalp'sche  Buchhandlung).  Contains  colored  plates 
of  the  different  parts  of  small  arms  used  in  the  armies  of  Franoe,  Italj, 
Holland,  Turkey,  Austria-Huu>;ary,  England,  and  Switzerland,  with  descrip- 
tions of  same.  The  Danish  and  Belgian  small  arms  are  also  described.  Thti 
work  appears  in  several  principal  languages,  and  carries  the  sabject  on  rini 
1888. 

LeS  NOUVELLES  ARMES  X  FEU  portativks  adotp6es  commk  armes  db  gukrre  a» 
LES  ItTATS  MODERNES.  Description  d<StaiU^e  pr<Sced6e  d'une  dtude  g6D*  tab 
des  armes  d'infanterie  et  accompagn6o  d'un  atlas  contenant  100  &\  its 
ohromolithographiqnes.  Par  Rodolphe  Schmidt,  colonel  dlnfanterie,  r  cdc* 
teur  de  la  fabrique  f(Sd6rale  d'armed  ill*  Berne.  B&le-Gen^ve-Lyon,  H.  G  mil 
libraire-^diteur,  1889. 
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Trbatisk  ok  Military  Small  Akms  and  Amtjnition,  with  theory  on  the  motion 
OP  A  RIFLE  BULLET.  A  text-book  for  the  Army.  Compiled  at  the  School  of 
Mnaketry  with  the  assistance  of  the  superintendent's  royal  laboratory, 
Royal  small  arms  factory,  Royal  ganpowder  factory,  1888.  To  be  purchased 
either  directly  or  throngh  any  bookseller  from  Eyre  and  Spottiswoode,  East 
Harding  street.  Fleet  street,  £.  C,  London.  Adam  and  Charles  Black,  6 
North  Bridge,  Edinburgh.  Hodges,  Figgis  &  Co.,  104  Grafton  Street,  Dublin. 
Price,  4«.;  interleaved,  4«.  9d, 
Armi  a  ripbtizione.  By  Ippolito  Viglezzi,  lieutenant-colonel  of  arfcillery.  Published 
by  Yoghera  Carlo,  Rome,  1890.  Vol.  i,  text ;  vol.  ii,  plates.  May  be  obtained 
through  B.  F.  Stevens,  No.  4  Trafalgar  Square,  London. 
GENERAL  INFORMATION  SERIES,  OFFICE  OF  NAVAL  INTELLIGENCE.  No. 
YI,  pages  136-151,  ''Recent  progress  in  small  arms,"  and  152  and  199,  '*  Mus- 
ketry Instructions  at  home  and  abroad.'' 

No.  YII,  pages  386  to  372. 

No.  Vni,  pages  452  to  412. 

No.  IX,  pages  125  to  130.      Development  of  rapid-fire  guns. 

No.  X,  Chap.  ui. 

PKOJECTILKS. 

CouRS  d'artillerik.  Les  PROJECTILES.  Par  E.  Jouffret,  chef  d'escadron  d'artillerie 
Foniainebleau,  typographic  de  Ernest  Bonrges,  imprimeur  de  r£cole  d*ap- 
plication,  32,  rue  de  rArbre-Sec,  1881.  Used  at  the  £coIe  d'application  d'artil- 
lerie  et  du  g^nie. 

Treatise  on  Ammunition.  1887.  Printed  by  order  of  the  Secretary  of  State  for  War. 
Fourth  edition  corrected  up  to  Ist  January,  1887.  London  :  Printed  for  Her 
Majesty's  Stationery  Office  by  Harrison  &  Sons,  St.  Martin's  Lane,  printers 
in  ordinary  to  Her  Majesty.  And  to  be  purchased  either  directly,  or  through 
any  bookseller,  from  Eyre  &  Spottiswoode,  East  Harding  street,  Fleet  street, 
£.  C;  or  Adam  and  Charles  filack.  North  Bridge,  Edinburgh;  or  Hodges, 
Figgis  &  Co.,  104  Grafton  Street,  Dublin,  Price  6«.  Chapters  xni  to  xx  in- 
olusiye  treat  of  projectiles. 
JjB  NOUVEAU  MATERIEL  NAVAL.  Lcdicu  et  Cadiat.  Yol.  1, 1889.  Chapter  iii  (pp. 
127  to  156  inclusive)  treats  of  projectiles.  (Referred  to  in  another  part  of 
this  list.) 
U.  S.  PATENT  SPECIFICATIONS  referred  to  in  another  part  of  this  list. 

TACTICS. 

Tee  Influence  of  Sea  Power  upon  History  ;  1660-1783.    By  Capt.  A.  T.  Mahan, 

U.  S.  Navy.  Boston  :  Little,  Brown  &  Co. 
Tf  IE  Gun,  Ram  and  Torpedo.  Manoeuvres  and  Tactics  of  a  Naval  Battle  in  the  Pres- 
ent Day :  The  influence  of  modem  ships  and  guns,  rams,  torpedoes,  and  other 
weapons  on  a  naval  action  in  the  open  sea.  Prize  essay.  By  Commander 
Gerard  H.  U.  Noel,  R.  N.  Written  in  competition  for  the  prize  of  the  Junior 
Naval  Professional  Association.  1874.  With  numerous  illustrations.  Sec- 
ond edition  with  author's  preface.  1885.  Griffin  &  Co.,  2,  The  Hard,  Ports- 
month.    London  agents :  Simpkin  6^,  Co.    Price  Ss,  6d, 

PROBLEMS  IN  Naval  Tactics.  By  Y  ice- Admiral  Randolph.  1879.  Portsmouth:  Grif- 
fin &,  Co.,  The  Hard.     London  agents :  Simpkin,  Marshall  &,  Co.     Price,  2a. 

Remarks  on  the  Manceuvres  of  Two  Vessels  in  Action.  By  Lieut.  G.  R.  Beth- 
el!, R.  N.  1881.  Portsmouth  :  Griffin  &  Co.,  2,  The  Hard.  London  agents: 
Simpkin,  Marshall  &,  Co.     Price  28, 

S^CAMFLES,  Conclusions,  and  Maxims  of  Modern  Naval  Tactics.  By  Comman- 
der WilUam  Bainbridge-IIoff,  U.  S.  Navy.  General  Information  Series  No. 
Ill,  Office  of  Naval  Intelligence,  Navy  Department.  Washington  :  Govern- 
ment Printing  Office.  1884.  Giiflin  «fc  Co.,  2,  The  Hard,  Portsmouth,  England. 
Price  10».  i>d. 
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A  Treatise  on  Future  Naval  Battles  and  How  to  Fight  Them,  Ain>  on  Othsb 
Naval  Tactical  Subjects.    By  G.  EUiot.    1885.    122  pp.    gr.  8vo.,  with  35 
platen  and  6  maps.    14«.    Chap.  I.    Line  of  battle  ships  and  torpedo  voBsels. 
.  Chaps.  II,  III.    Ram  and  gan  attack  and  defence.    Chap.  VII.    Practical  re- 
marks on  designs  for  ships  of  war.    Chap.  IX.    Cellular  deck  protection,  etc. 

Coast  Defence  BY  Gunboats.  By  G.  EUiot.  1887.  21  pp.  8to.,  with  I  plate,  7 
figs.    (J.  U.  S.  I.)    7«. 

Leci'Ure  on  the  Turning  Powers  of  Ships^  By  W.  H.  White,  assistant  constroo- 
tor,  R.  N.  Reprinted  as  Navy  Scientific  Paper  No.  7,  from  The  Jonmal  of 
the  Royal  United  Service  Institution.  Government  Printing  OiBce,  Wash- 
ington, 1882.    May  be  obtained  from  Bnreau  of  Equipment. 

The  Ram.  The  Prominent  Feature  of  Future  Naval  Victories.  By  G.  Elliott 
London,  1884.    Published  by  J.  U.  8.  I.    Price  5«. 

Lbs  torpilleurs,  la  guerre  navale  et  la  di^fense  des  cOtes.  Par  le  Yice- 
Amiral  Bourgois.  Deusi^me  Edition.  Paris,  Librairiede  la  Nonvelle Revue, 
18,  Boulevard  Montmartre,  1888 

Nouvelles  bases  de  tactique  navale.  Par  PAmiral  Gr^goire  Bontakov.  Traduites 
du  rnsse  par  H.  de  la  Planche,  lieutenant  de  vaisseau.  Onvrage  conronn^  par 
PAcaddraie  des  sciences  de  Saiut-Pdtersbonrg,  public  par  ordre  de  S.  Excle 
Marquis  de  Cbasseloup-Laubat,  Ministre  de  la  Marine  et  des  Colonies.  A^- 
compagn6  de  26  planches  gravies,  dont  15  en  conlenr,  et  de  nombrenses 
figures  intercal^es  dans  le  texte.  Paris,  Arthns  Bertrand,  6ditenr,  Libraiiie 
maritime  et  scientifique,  Rue  Hantefeuille.  21. 

Etudes  comparatives  de  tactique  navale.  Par  M.  £tienne  Farret,  lieutenant 
de  vaisseau.  Paris,  Burger-Levrault  et  Ci6.,  (^diteurs  de  la  Revne  maritime 
et  coloniale  et  do  TAnnuaire  de  la  marine,  5,  Rue  des  Beaux- Arts,  1883.  Grand 
iu-8",  avec  figures.    Price  3  francs. 

Les  grandes  manoeuvres  db  l'escadre  FRAN9AISE.  Par  E.  Weyl,  oflScier  de  marine 
en  retraite.    Paris,  Paul  Ollendorff,  Miteur,  28  bis,  Rue  de  Richelieu,  1886. 

Ueber  KriegfUiirung  zur  See.  Eine  strategische  Studle  an  der  Hand  der  eog- 
lischeu  Flotten-Manover  im  Jahre  1888.  Von  Steuzel,  Capitain  zar  See,  a.  D. 
Berlin,  Weigandt  und  Grieben,  Trebbinerstrasse,  1. 

Speed,  Turning,  and  Max(euvring  Trials  for  Vessels  of  the  United  States 
Navy.  General  Order  No.  314,  signed  by  the  Secretary  of  the  Navy,  Decem- 
ber 1,  188:J.     Washington,  Government  Printing  OflSce,  1883. 

The  Duel.  A  Naval  War  Game.  Invented  and  arranged  by  Capt.  Phillip  H. 
Colomb,  R.  N.,  with  explanations  and  rules  of  the  game,  and  the  necessary 
scales  and  large  drawing  block.  Price  10«.  6d,  Griffin  &  Co.,  2  The  Hard, 
Portsmouth,  Eug.    London  agents :  Simpkin,  Marshall  ds  Co. 

Naval  Warfare:  Its  Ruung  Principles  and  Practice  Historically  Conbid-* 
ERKD.    By  Rear  Admiral  P.  H.  Colomb,  Gold  Medalist  Royal  United  Serriod 
Institution  and  Lecturer  oii  Naval  Strategy  and  Tactics  at  the  Royal  Naval 
College  at  Greenwich.    London :  W.  H.  Allen  &  Co.,  limited,  13  Waterloo 
Place,  and  at  Calcutta,  1891. 
The  eighteen  chapters  treat  of  the  following  subjects: 
The  nature  of  naval  war. 
The  struggle  for  the  command  of  the  sea. 
The  differentiation  of  naval  force. 

■ 

Attempts  to  gain  command  of  the  sea,  with  definite  ulterior  pnTpoae. 

The  conditions  under  which  attacks  on  territory  from  the  sea  sacceed  or  1 

Attacks  on  territory  from  the  sea. 
Fleet  Manceuvring.    By  Pellews.    Griffin  &  Co.,  2  The  Hard,  Portsmouth,  En 

laud.     Price  12«.  6d, 
Essay  on  Tactics  in  an  Action  ok  the  Open  Ska  with  Existing  Wkafons. 

Lieut.  C.  Campbell,  R.  N.    8vo,  sewn.    Price  2«.     Harrison  &-  Sons,  99  F 

Mall,  London,  S.  W. 
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Naval  Tactics.  Translated  ftom  the  French  hy  Capt.  Angnetns  Phillimore,  con- 
taining general  instractions,  principles  of  chasing,  naval  tactics  under  steam 
and  sail.  8vo,  cloth.  Price  lOs.  Harrison  <&  Sons,  59  Pall  Mall,  London, 
S.W. 

^JL^MTENTS  DB  TACTIQUE  KAVALB.  Par  M.  Ic  Vice-Admiral  Penhoot.  1879.  X  vol., 
grand  in-8°  avce,  29  figures.  Broch6, 2  francs  50  centimes.  Berger-Levrault 
et  Cie.,  5,  Rue  des  Beaux- Arts,  Paris. 

ESSAI  HIBTORIQtTB  SUK  LA  STRAT^GIB  KT  LA  TACTIQUE  DES  FLOTTBS  MODERNBS,  par 

Chabaud -Arnault,  lieutenant  de  vaisseau.  1879.  Grand  in-8^,  brochd,  1  franc 
25  centimes.    Berg^r-Levrault  et  Cie.,  5,  Rue  des  Beaux-Arts,  Paris. 

£tUDB0  bur  LES  OP^RATIOKS  COMBIN^ES  DBS  ARM^:ES  de  TERRB  ET  DE  MER,,par  R. 

Deguoy,  lieutenant  de  vaisseau.  Premiere  partie.  1884.  Grand  in-8°,  avec 
33  figures.  Price  4  francs.  Berger-Levrault  et  Cie.,  5,  Rue  des  Beaux- Arts, 
Paris.  i 

£tudbs  COMPARATIVES  DE  TACTIQUE  NAVALE,  par  I^tienue  FoiTet,  lieutenant  de 
vaisseau,  1883.  Grand  in-8^,  avec  figures.  Price  3  francs.  Berger-Levrault 
et  Cie.,  5,  Rue  des  Beaux- Arte,  Paris. 

TORPEDOES  SUBMARINE  MINES,  ETC. 

Art  militaire  sous-aquatique.  Lbs  tor^illes.  Par  le  M%jor  H.  de  Sarrepont. 
3*^  Edition,  avec  supplement.  Paris,  Librairie  militaire  de  L.  Baudoin  et  Cie., 
libraires  ^dltenrs,  snccessenrs  de  J.  Mumaine,  30,  Rue  et  Passage  Dauphine, 
1883.    Price  12  francs. 

Instruction  in  Military  Engineering.  (Vol.  i,  Part  iv. )  Military  Mining.  Com- 
piled at  the  School  of  Mi litary  Engineering,  C hatham.  Third  Edition.  Adj u- 
tant  Greneral's  Office,  Horse  Guards,  London.  Printed  under  the  superintend- 
ence of  Her  Majesty's  stationery  office,  and  sold  by  W.  Clowes  &  Sons,  lim- 
ited, 13  Charing  Cross,  Harrison  &  Sons,  59  Pall  Mall ;  W.  H.  Allen  <&  Co.,  13 
Waterloo  Place;  W.  Mitchell,  39 Charing  Cross;  Longmans  &  Co.,  Paternoster 
Row;  Trijbner  &  Co.,  57  and  59  Ludgate  Hill ;  Stanford,  Charing  Cross,  and 
Kegan  Paul,  Trench  &  Co.,  1  Paternoster  Square,  E.  C.  Also  by  Griffin  & 
Co.,  The  Hard,  Portsea;  A.  <&  C.  Black,  Edinburgh  ;  and  Alex.  Thorn  &  Co., 
Abbey  street,  and  F.  Ponsonby,  Grafton  street,  Dublin,  1883.    Price  1«.  6^. 

Submarine  Boats.  By  G.  W.  Hovgaard,  lientenant  in  the  Danish  navy.  E.  F.  N. 
Spon,  125  Strand,  London ;  New  York,  35  Murray  street,  1887. 

Torpedoes  for  national  defense.  A  practical  and  precise  review  of  these  weap- 
ons, their  usefolness,  application,  cost,  and  most  efficient  types,  together  with 
the  results  obtained  at  official  trials,  and  a  description  and  comparison  of 
the  Sims,  Whit<ehead,  and  Howell,  based  upon  official  reports  and  expert  tes- 
timony. By  William  H.  Jaques,  lieuteuant,  U.  S.  Navy.  IJlnstrated.  New 
York  and  Loudon,  G.  P.  Putnam's  Sons,  The  Knickerbocker  Press,  1886. 

Torpedoes  and  Torpbdo  Warfare  :  containing  a  Complete  Account  of  the  Progress 
of  Submarine  Warfare ;  also  a  Detailed  Description  of  Matters  Appertain- 
ing thereto  including  the  Latest  Improvements.  By  C.  Sleeman^  esq.,  late 
lieutenant,  R.  N.,  and  late  commander  Imperial  Ottoman  Navy.  With  83 
full-page  ilhistrations,  diagrams,  etc.  Second  edition.  Portsmouth :  Grif- 
fin &  Co.,  2,  The  Hard.  London  agents:  Simpkin,  Marshall  &  Co.,  1889. 
Price  £1  4«. 

Submarine  Mines  and  Torpedoes  as  Applied  to  Harbor  Defense.  By  John 
Townsend  Bucknill;  honorary  lien tenant-colonol  (late  major  R.  E.),  rese]:ve 
of  officers;  formerly  (A:om  1873  to  188(>)  R.  E.  secretary  for  experiments;  mem- 
ber and  secretary  for  the  joint  War  Office  and  Admiralty  committee  on  exper- 
iments against  H.  M.  S.  Oberon;  secretary  of  the  third  war  office  torpedo 
committee;  assistant  instructor  for  sabmarine  mining.  School  of  Military 
Engineering,  Chatham ;  submarine  mining  officer  at  Woolwich ;  for  some 
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time  acting  inspector  of  subinarino  defoBses  at  the  War  Office ;  execntiTe  offi- 
cer for  0abmarine  mining  in  tlie  soathern  diatrict.  Author  of  ''Torpedoes 
verBua  Heavy  Artillery/'  1872.  ^Reprinted  and  revised  from  Engineering. 
London :  Offices  of  Engineering,  35  and  36  Bedford  street,  1889.  Treats  the 
subject  at  considerable  length  and  in  great  detail,  and  the  ezhaastive  text 
is  supplemented  by  116  illustrations.  At  Griffin  &  Co.,  2,  The  Hard,  Ports- 
mouth, Eng.    Price  12«.  6d, 

MiKAB  HYDRAULiCAS  DBFBNSIVAS.  Por  el  Corouel  de  Ingenieros  D.  Leopoldo  Schneld- 
nagel.  Seguada  Edicion.  Madrid:  Liberia  de  Francisco  Iravedra^  Calle 
del  Arenal,.Num.  6,  1886. 

ToRFiixiM  BT  TORPiiXBURS  DBS  NATIONS  :&TRANGiRBS,  soivi  d'un  atlas  desflottosoui- 
rass^s  6trang5res.  Par  H.  Buchard,  lieutenant  de  vaissean.  Paris:  Berger- 
Levranlt  et  Cie.,  5,  Rue  des  Beaux- Arts,  1889.  Vol.  iu-8°  aveo  114  planchss, 
broch^,  6  francs. 

Lbb  torpillburs  autoxomes  et  l'avbxir  db  LA  MARINE.  Par  Qabriel  Charmes. 
Paris:  Berger-Levrault  et  Cie.,  1885.    Vol.  in- 12^  brochd.    Price  3  francs. 

La  marine  db  t^  oubrre.  Son  pass^  bt  son  avenir.  Cuirasses  et  TORpiiiiJsnRs. 
Par  M.  Gongeard,  ancien  ministre  de  la  marine.  Grand  in-8^  avec  1  planche, 
broch^.    Price  3  francs.    Paris:  Berger-Levrault  et  Cie,,  1885. 

Manuel  du  marin-topillbur.  Premiere  partie.  £lecrricit6,  snivie  dn  Mannel 
sp^ial  de  t^l^graphie.  Paris,  1890.  1  vol.  in-18^,  reli^.  Price,  3  francs. 
Published  by  L.  Bandoin  et  Cie.,  30,  Rue  Danphine. 

Professional  Papers  of  the  Corps  of  Engineers,  U.  S.  Army.  No.  ^  Report 
upon  experiments  and  investigations  to  develop  a  system  of  submarine  mines 
for  defending  the  harbors  of  the  United  States.  Submitted  to  the  Board  of 
Engineers  by  Lieut.  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  brevet  briga- 
dier-general, U.  S.  Army,  member  of  the  Board.  Washington,  GoTerament 
Printing  Office,  1881. 

Manuel  du  mAcanioieh-torpilleur,  public  par  ordre  dn  ministre  de  la  marine.  2« 
et  3"  parties.  Pompes  de  compression.  Appareils  photo-^lectriques.  Paris, 
1890.  1  vol.  iu-8^,  avec  planches,  reli^.  Pric«  4  francs  50  centimes.  Pub- 
lished by  L.  Boudoin  et  Cie.,  30,  Rue  Dauphine. 

Guide  pratique  du  chauffeur  et  du  m^canicibn  sur  lbs  batbaux-torpilleurs 
rMig<&  en  conformity  de  la  d^Spt^che  minist^riblle  du  15  Janvier  1887,  par  £. 
Clergeau,  m<Scanicien  en  chef  «)o  la  marine.  Dessins  dn  2^  maltre-m^eaiii- 
cien  Deguy.  Paris,  1888.  1  vol.  in-8,  reli^A  Price  5  francs  50  oeniiBiesw 
Pnblishe<l  by  L.  Bandoin  et  Cie.,  30,  Rue  Danphine. 

£tude  sur  lbs  effets  DBS  explosions  sous-marines,  par  J.  M.  S.  Andic,  Ilenfceii- 
ant  de  vaisseau,  1877.  Grand  iu-8,  brochd,  1  franc  50  oentimea.  Betger> 
Levrault  et  Cie.,  5,  Rue  dee  Beaux-Arts,  Paris. 
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473 


Poblications. 


Torpedo  experimeato  at  Key  Weet.    Lieut.  R.  B.  Bradford 

Leotme  on  drifting  and  movable  torpedoes.    Lfeat.  F.  If.  Barber 

Leetore  on  galvanio  batteries : 

Part  L  LientJ.P.  MerrfU..... 

Part  IL  Lieal  J.  P.MArrill 

Part m.  Lieut.  J.P.HerriU ; 

Leetnre  on  the  Whitehead  torpedo.    Lieut.  F.M.Barber 

Liquid  carbonic  acid,  its  preparation.    Prof.  W.  K.  HUl 

STotes on ezplosires.    Prof.  W.N.Hill , 

ITofeeo  on  torpedo  ftues.    Lieut.  G.  A.  Converse 

Lecture  on  submarine  boats.    Lieut.  F.  M.  Barber , 

Kotes  on  movable  torpedoes.    Lieut.  F.  M.  Barber 

Suggestions  on  torpedo  ontflts.    Lieut.  R.  B.  Bradford , 

Torpedo  instructions  (gunpowder) 

I8AUED. 

Xleetrieity.    Lieut  Commander  A.  O.  Caldwell 

dectrioal  currents.    Lieut.  Commander  A.O.  Caldwell 

Beslatance  and  branch  droults.    Lieut  Commander  A.  G.  Caldwell. . . 
Btoctromagnetism  and  induction.    Lieut  Commander  A.  G.  Caldwell 

Induction.    lAent.  Commander  A.  G.  Caldwell ~ 

Blectromagnetism.    Lieut  Commander  A.  G.  Caldwell 

Electrical  units  and  coubtants.    Lieut  Commander  A.  G.  CaldwoU  . . . 

EledriciU  fttces.    Lieut  Commander  A.  G.  Caldwell 

Xlectrioal  chemistry.    Lieut  Commander  A.  G.  Cald well  .* 

History  of  torpedo  warfare.    Lieut  Commander  R.  B.  Bradford 

XTotea  on  spar  torpedo.    Lieut  Commander  B.  B.  Bradford 

ITotes  on  towing  torpedo.    Lieut  Commander  R.  B.  Bradford 

liTotea  on  movable  torpedo.    Lieut  Commander  R.  B.  Bradford 

Lecture  notes  on  torpedoes,  etc.    Lieut  Commander  J.  S.  Newell 

Practical  systems  of  electrical  telegraphy.    Wm.  Haver,  Jr 


Date. 


1874 
1874 


21 


MISCELLANEOUS. 


WOBKS  OF  RBFBRENCB,   ETC. 

The  Naval  Annual,  1886-1891.  By  Lord  Brassey,  K.  C.  B.  Pbrtsmoutb,  J.  Griffith 
St  Co.,  The  Hard.  London  agents,  Simpkin,  Marshall  St  Co. ;  New  York 
agents,  VanNostrand  St  Co.  The  Naval  Annual  is  compiled  from  Parliamen- 
tary Papers,  the  Times  and  Standard,  Engineer,  Engineering,  Iron,  The 
Broad  Arrow,  The  Army  and  Navy  Gazette,  The  United  Service  Gazette, 
The  Nantical  Magazine,  and  the  Journal  of  the  United  Service  Institution, 
The  Yacht,  Mittheilungen  aus  dem  Gebiete  des  Seewesens,  Bevista  Marl- 
itima,  Revue  Maritime,  Reports  of  the  Secretary  of  the  Navy,  and  reports  of 
United  States  naval  officers.  P.  S.  King  Sl  Son,  6  King  street,  Westminster, 
London,  S.  W.,  sell  the  book  for  about  10s,  6d. 

Tm  vouyxau  material  naval.  Par  A.  Ledieu,  correspondant  de  I'lnstitut  de  France, 
prix  extraordinaire  de  VAcad^mie  des  sciences ;  officier  de  la  Legion  d'hon- 
nenr  et  de  rinstruction  publique ;  commandenr,  officier  et  chevalier  de  divers 
oidres  strangers;  auteur  de  nombreuses  publications  sur  les  machines 
marines,  la  navigation,  etc.,  et  Ernest  Cadiat,  ing^nieur  des  arts  et  manufiAO- 
iores.  Vol.  1, 1889.  L'ouvrage  completcontiendra  ^260  figures  intercal^es  dans 
le  tezte,  et  est  accompagn6  d'un  atlas  de  50  planches.  Tome  premier :  Ba 
listlque,  agents  explosifs,  canons  et  mitrailleuses,  hydraulique  de  manc&uvre 
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poor  Parti llerie,  fusils,  Electricity  en  raariue,  piles,  aceamalatenrs,  dynamoa 
et  magnetos,  lumi^re  et  ^lairage  616otriqae8,  torpilles.  1890.  L'oavrage 
coniplet  coutient  300  fignies  intercal^es  daas  le  texte,  et  est  aocompagn^  d'aa 
atlas  de  51  planches  et  6  grands  tabieanx.  Tome  second  et  dernier :  Tor- 
pilles  (suite  et  fin) ;  torpilleurs  et  bateaux  soos-marins ;  eompl^ment  snr  ks 
armes  &  fen ;  apparel  Is  de  sillage,  de  Bondage  et  de  signanx ;  utilisation  indns- 
trielle  du  soleil,  et  production  m^caniqne  de  cbaud  et  de  firoid;  balons  eap- 
tifs  et  libres,  a^ronefis  et  avixes,  pigeons  voyagenrs;  ^tude  technique  des 
guerres  mari times  modemes  et  constitution  des  flottes  actnelles ;  formes  et 
utilisation  des  principaux  types  de  navires  pr^sentement  en  usage.  Paris, 
y  ve.  Ch.  Dnnod,  ^ditenr,  Llbrairie  des  corps  natiouanx  des  pouts  et  chaos- 
s^es,  des  mines  et  des  t^l^graphesy  Qnai  des  Augustins,  49.  Price,  vol.  i,  40 
francs ;  vol.  ii,  30  francs. 

Aide  mAmoire  de  l'ofFicier  de  marine.  Par  ^ouard  Durassier,  blbliotb^&ire  da 
minist^re  de  la  marine.  Commenced  in  1886;  published  annnally.  Paris, 
Librairie  militaire  de  L.  Baudoin  et  Cie.,  imprimeur8-<$diteurs,  30,  Rue  et 
Passage  Dauphine.  Treats  of,  Droit  maritime  international,  personnel, 
navires,  artillerie,  defense  des  c6tes  t&l^graphiqnes  sons-marlns,  etc.,  of  the 
principal  countries.    One  vol.  in-12.    Price  3  francs  50  centimes. 

The  Statesman's  Yea  r-  Book.  Statistical  and  Historical  Annual  of  the  States  of  the 
Civilized  World  for  the  year.  Edited  by  J.  Scott  Keltie,  librarian  to  the 
Royal  Geographical  Society.  Published  annually  by  Maomillan  &.  Co.,  Lon- 
don and  New  York. 

Almanagh  der  Kkiegs-Flottbn,  1891.  Separatansgabe  der  allgemeinen  Theile  aus 
dem  Almanach  fUr  die  k.  u.  k.  Kriegsmarine,  1891,  herausgegeben  von  der  Re- 
daction der  Mittheiluugen  aus  dem  Gebiete  des  Seewesens.  Mit  134  Panzer* 
schiffsskizzen.    Wien,  in  Commiasion  bei  Ceroid  &  Co. 

Almanach  vCr  die  k.  u.  k.  Kribgs-Marinb,  1891.  Herausgegeben  von  der  Redaction 
der  *' Mittheiluugen  aus  dem  Qebiete  des  Seewesens.  Pola,  Wien,  Ceroid  Sl 
Co.,  in  Comm.    Ceb.    4  marks. 

Annual  Report  and  Statements  op  the  Chief  of  the  Bureau  of  Statistics 
(Treasury  Department)  ou  the  Foreign  Commerce  and  Navigation,  Immi- 
gration, and  Tonnage  of  the  United  States,  for  the  year  ending  June  30, 1890. 
Washington,  Government  Printing  Office,  1^1. 

The  Navigation  Laws  of  the  United  States.  Bureau  of  Navigation,  Treasury 
Department,  1886.    Washington,  Government  Printing  Office,  1886. 

Applied  Mechanics.  By  Gaetano  Lanza,  s.  b.,  c.  and  m.  e.,  professor  of  theoretical 
and  applied  mechanics,  Massachusetts  Institute  of  Technology.  Third  edi- 
tion. New  York,  1889.  John  Wiley  &  Sons,  15  Astor  Place.  A  treatise  on 
strength  and  stability,  but  contains  much  other  matter. 

Mechanical  Drawing.  By  Prof.  C.  W.  Mac  Cord  of  the  Stevens  Institute.  Sup- 
plement to  the  Scientific  American  for  the  years  1876  and  1877.  37  Park 
Row,  New  York. 

Principles  of  Machine  Construction.  By  Ed.  Tompkins.  Used  as  text-book  at 
the  Naval  Academy. 

«     

Flags  in  Use  at  the  Present  Time  by  Various  Nations,  Drawings  of.    Admi* 
rality.     August,  1889.    By  Authority.    4to,  30  pages,  li^l  pages  of  drawingF 
Half  calf.    1890.   Price  50a.    To  be  obtained  from  Eyre  &  Spottiswoode,  Johi 
Meozies  <&  Co.,  Hodges,  and  Figgis  &  Co..  or  J.  D.  Potter,  31  Poultry,  Londoi 

The  Sailor's  Hand  Book.  A  companion  to  the  Sailor's  Pocket  Book.  Entirely  nr 
volnme.  Price  10«.  6d,  By  Capt.  F.  G.  D.  Bedford,  R.  N.,  assisted  by  ovei 
thirty  English  and  foreign  officers.  Containing  information  in  a  conoist 
form,  which  the  sailor  will  find  useful  in  all  parts  of  the  world,  with  30  charfa 
printed  in  colors.  Distance  Tables  (computed  by  Capt.  T.  HuU,  R.  N.}.  Houa 
Flags  and  Funnels  of  Steamship  Lines,  British  and  Foreign.  Bar  and  Tida 
Signals.    Griffin  &  Co.,  publishers,  2,  The  Hard^  Portsmouth. 
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The  New  Edition  of  the  Sailor's  Pocket  Book  ;  by  Capt.  P.  Q.  D.  Bedford,  R.  N. 
Entirely  reTieed  and  enlarged ;  with  additional  diagrams,  colored  oharta,  flags/ 
and  illnstrations,  and  a  new  article  on  the  marine  steam-engine.  Valnable 
Information  on  Winds  and  Currents,  Passage  Tables,  Sumner's  Method^  Laws 
of  Storms,  Bnles  of  the  Road,  Nayigation,  Tides,  Measuring  Heights,  Man- 
agement of  Boats,  Sir  William  Thompson's  Compaas,  etc.,  etc.  Qriffin  &  Cp., 
publishers,  2,  The  Hard,  Portsmouth.    Price  7$.  6d. 

Hints  on  Boat  Sailing  and  Racing.  By  Capt.  C.  C.  P.  Fitzgerald,  R.  N.  Second 
edition.  Foolscap,  8yo.  Illustrated.  Price 2«.6<2.  Griffin  &  Co., 2,  The  Hard, 
Portsmouth,  England. 

Applied  Mechanics  :  An  Elementary  Qeneral  Introduction  to  the  Theor^^  of  Strootures 
and  Machines.  With  diagrams,  illustrations,  and  examples.  By  James  H. 
Cottrell,  F.  R.  S.    London:  Macmillan  <&  Co.,  1884. 

Experimental  Science.  Elementary,  Practical,  and  Experimental  Physios.  By 
George  M.  Hopkins.  Illustrated  by  more  than  680  engravings.  New  York, 
Munni&Co.,  1890. 

Appletons'  Cyclopedia  of  Tkcunical  Drawing.  Embracing  the  principles  of 
constructing,  as  applied  to  practical  design,  with  numerous  illnstsations 
of  topographical,  mechanical,  engineering,  architectural,  perspective,  and 
firee-hand  drawing.  Edited  by  W.  E.  Worthen,  C.  E.  New  York,  D.  Apple- 
ton  &  Co.,  1,  3,  and  5,  Bond  stfeet,  1887. 

CoURS  OE  physique  db  l*£colb  polytechnique.'  J.  Jamin  secretaire  perp^tuel  de 
PAcaddmie  des  sciences,  professeor  de  physique  ^  I'Ecole  polytechnique,  et  E. 
Bouty,  professeur  ik  la  Facult<$  des  sciences.  4*>  Edition,  augments  eteuti^re- 
ment  refondue  par  E.  Bouty.  4  forts  vol.  in-8  de  plus  de  4,000  pages,  avec 
plus  de  1,500  figures  dans  le  texte  et  14  planches  snr  acier,  dont  2  en  coulenr ; 
1885-1H91.  (Autorisi^par  ddcision  minist^rielle.) 
On  vend  siSpar^ment : 

Tomei. — l'^'^  fascicule.— Instruments  de  mesure.     Hydrostatiqne ;  avec  150  figures 
et  1  planche ;  18d8. '    Prix  5  franca.    2"  fascicule. — Physique    molteulaire. 
(Sons  presae.) 
Tome   II. — Chaleur.— 15  francs.      l«r  fascicule. — Thermom^trie.      Dilatations  ; 
avec   98  figures;    1885.      5  francs.      2*  fascicule. — Calorim6trie;    avec  48 
iigiires    et   2    planches;  1885.     5  francs.    3"    fasicule. — Thermodynamique. 
Propagation  de  la  chalenr ;  avec  47  figures  dans  le  texte ;  1885.    5  francs. 
Tome  III. — Aconstiqne;    Opttque. — ^22  francs,     l**"  fascicule. — Acoustique;  avec 
123  figures;    1887.      4  francs.     2^  fascicule. — Optiqfie  gdom^trique;   avec 
139  figures  et  3  planches ;  1886.     4  francs.    3^  fascicule. — fitude  des  radia- 
tions lumineases.     Chimiques  et  caloriflques.     Optique  physique ;  avec  249 
figures  et  5  planches,  dont  2  planches  de  spectres  en  coulenr ;  1887.     14  francs. 
Tome  IV  (i^  partie).—filectrioite  statique  et  dynamique. — 13  francs,     l**^  fasci- 
cnle.— Gravitation  universelle.    £lectricitd  statique;  avec  145  figures  et  1 
planche;  1890.    7  francj*.    2*'  fascicule. — La  pile,  ph^nom^nes  dleotrother- 
miqueset  dlectrochiniiques,  avec  161  figures  et  1  pi. ;  1888.     6  francs. 
Tome  IV  (2«  partie). — Mago^tisme;  Applications. — 13*francs.   3"  fascioule.T— Lee 
aimants.    Magentisme.    l^lectromagndtisme.    Induction ;  avec  240  figures ; 
1889.     8   francs.    4*'   fascicule. — Mdt^orologie    ^lectrique.    Applications    de 
r^lectricit^.    Theories  g<^ndrales,  avec  84  figures  dans  le  texte  et  1  planche ; 
1891.    5  francs.    Le  2"  fascicule  du  tome  i  paraltra  dans  le  courant  de  1891. 
Ce  fascicule  compl6tera  la  4"  Edition  de  ce  grand  traits. 
Published  by  Ganthiers-Villars  et  fils,  55,  Qnai  des  Grands-Augustins,  Paris. 

The  Elements  of  Mechanism.  By  T.  M.  Goodeve,  M.  A.  Barrister-at-Law,  Lecturer 
on  Applied  Mechanics  at  the  Royal  School  of  Mines,  Author  of  an  Abstract 
on  Patent  Cases,  A  Text  Book  on  the  Steam  Engine,  The  Principles  of 
Mechanics,  etc.  'Sew  Edition,  rewritten  and  enlarged.  London  :  Longmans, 
Green  &  Co.,  1880. 
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An  elkmentahy  treatise  on  analytical  mkchanics,  with  nxtmerous 

By  Edward  A.  Bowser,  LL.  D.,  professor  of  mathematics  an4  engineenng  in 
Batgers  College.  Second  edition,  1885.  New  York,  D.  Van  Noatnuid,  2^ 
Murray  street  and  27  Warren  j»tieet. 
CouRS  PB  M^CANiQUB  k  I'oBage  des  ^colesd'arts  et  metiers  et  de  renseignement  sp^ial 
des  lyc<5es.  Par  Pascal  Dalos,  professenr  de  m^caniqne  k  I'Ecole  d'arts  s^ 
metiers  et  k  I'JScoIe  des  sciences  d' Angers.  5  vol.  in-S,  avec  belles  figures 
gravies  snr  bois  dans  le  texte ;  188r>-1886-l887^l879-1882.  (Onvrage  honoi6 
d'ane  souscrlption  des  minist^res  de  I'instraction  publiqne,  de  ragiicnltiiie  et 
des  travaux  publics.)    37  francs  50  centimes. 

On  vend  s^par^ment : 

Tome  I :  Composition  des  forces. — ^£quilibre  des  corps  solides. — Centre  de  gra- 
vity.— Machines  simples. — Ponts  suspendus.— Travail  des  forces. — ^Principe 
des  forces  vivos. — Moments  dMnertie. — Force  centrifuge. — ^Pendnle  simple  et 
compost. — Centre  de  percussion. — Regulateur  k  force  centrifuge. — ^Pendole 
balistique.    2^  Edition.    7  francs  50  centime& 

Tome  II :  Resistances  nuisible  ou  passives. — Frottement. — ^Applications  aux  ma- 
chines.—Roideur  des  cocdes. — Application  dn,th^r^me  des  forces  vives  k 
retablissement  des  machines. — Th^orie  du  volant. — R^istance  des  mat^riaux. 
2^  Edition.    7  francs  50  centimes. 

Tome  in :  Hydrauliqae. — !£coulement  des  fluides. — Jaugeage  des  conrs  d'ean. — 
j^tablissement  des  canaux  k  regime  constant. — R^cepteurs  hydrauliques.— 
Travail  des  pompes. — B^lier  hydraulique. — Vis  d'Arohim^e. — Monlins  k 
vent.    2:^  Edition.    7  francs  50  centimes. 

Tome  IV  :  Thermodynamique. — Machines  k  vapeur. — Principaux  types  de  ma- 
chines k  vapeur. — Chandi^re^  4  vapeur.— Machines  h  air  chand  et  4  gaz.— 
Calcul  des  volants. — Appareils  dynaniomtStriques.  9  francs  50  centimes. 
'  Tome  V:  Distribution  de  la  vapeur  dans  les  cylindres. — Mouv^ment  des  tlroirs. — 
.  Distributions  simples. — Distributions  h,  deux  tiroirs. — ^Diagrammes  rectangu- 
laires. — Diagramroes  polai res.— Application  aux  d^tentes  les  plus  naaelles. 
5  francs  5  centimes^ 

Published  by  Gauthier-Villars  et  fils,  55,  Quai  des  Grands-Augnstins,  Paris. 
Hanbuch  der  nautischen  instumknte.    Hydrographisches  Amt  des  Reichs-Marine- 
Amts.     Zweite  Auflage.     Mit  33  Tafeln  in  Steindruck  und  171  Holzaohnitten 
im  Text.    Berlin,  1890.    Ernst  Siegfried  Mittler  nnd  Sohn,  K5niglxche  Hof- 
bnchhandlung,  Koobstrasse,  68-70. 

MlNlSTltRE   DE  LA  MARINE.      DESCRIPTION  ET  USAGE  I>E8  INSTRUMENTS  NAUTIQUSS. 

Pav  M.  £.  Guyon,  capitaine  de  frigate,  chef  du  service  des  instruments  nan- 
tiqnes  an  service  hydrographiqne  de  la  marine.    Paris^  Imprimerie  nationale, 

1889. 

DICTIONARIES. 

Termbs  de  marine  anglais-fran^ais,  avec  notes  et  tableaux,  k  Pusage  des  officiers  de 
la  flotte  et  des  Aleves  des  ^coles  navales.  Par  L6on  Delbos,  professeur  dk  P£cole 
navaie  anglaise.  D^nxi6me  Edition.  Paris,  1890,  1  vol.  in  12,  reli6.  Price, 
4  francs.     Published  by  L.  Boudoin  et  Cie.,  30,  Rue  Dauphine,  Paris. 

Langaqk  MARIN  ANGLAis-FRAN^Ais.  Conuaissauces  utiles  aux  officiers  des  marines  de 
France  et  d'Augleterre,  par  Ernest  Picard,  capitaine  de  frigate,  et  Sidney  R. 
Freemantle,  lieutenant  R.  N.,  1889.  Vol.  in-12  avec  figures.  Price,  3  franca 
50c.     Berger-Livrault  et  Cie.,  .5,  Rue  des  Beaux-Arts,  Paris. 

DiCTiONNAiRE  TECHNIQUE  ANGLAIS-FRAN9AI8.  Par  Fi.  Vivaut,  m^canicieu  en  chef  de 
la  marine.  Pnblid,  avec  rautorisation  du  miuistre  de  la  marine :  Paris,  1884, 
1  fort  vol.  in-8,  12  fr. 
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FOREIGN  SlUiVICE  JOURNALS. 

Army  akd  Kavy  Gazbttk.  Sabsoription  to  the  paper  ia  7».  per  quarter  or  28«.  per 
annum,  inclusive  of  postage  to  any  part  of  the  United  Kingdom,  payable  in 
advance.  To  India,  £1,  I2s,  6d,  per  annum,  inclusive  of  postage.  Applica- 
tions for  copies  of  the  paper,  remittances,  and  communications  on  business 
should  be  addressed  to  the  oifice,  16  Wellington  street,  Strand,  London. 

Unitsd  Service  Gazette  and  Organ  of  Imperial  Federation.  All  communica- 
tions should  be  forwarded  to  the  offices  of  tbe  United  Service  Gazette,  at  4  and 
6  Catherine  street,  Strand,  London,  W.  0.  « Business  communications  should 
be  addressed  to  the  manager.  Bemittances  should  be  made  payable  to  the 
proprietor. 

The  Broad  Arrow  and  Naval  and  Military  Gazette.  Terms  of  subscription 
may  oommence  at  any  date,  yearly,  half-yearly,  or  quarterly.  Per  annum, 
including  postage,  in  the  United  Kingdom  £1,  Ba. ;  to  any  of  the  Australian 
colonies,  America,  France,  Germany,  £1,  10«.  6d, ;  to  India,  China,  £1,  12«. 
6d.  All  letters  should  be  addressed  to  6  Lancaster  Place  Loudon,  W.  C. 
Checks  should  be  made  payable  to  tbe  proprietors,  and  crossed  ^'Drum- 
monds.'^ 

Admiralty  and  Horse  Guards'  Gazette  and  Naval  and  Military  Argus. 
Weekly.  Business  communications  to  be  addressed  to  the  manager,  98  Fleet 
street,  and  Bride  Lane,  London,  £.  C. 

The  Naval  and  Military  Record  and  Dockyards'  Gazette.  Letters  on  commer- 
cial matters  and  remittances  should  be  addressed  to  the  manager  of  the  Naval 
and  Military  Record,  31  George  street,  Plymouth,  England. 

The  Engineer.  Letters  other  than  relating  to  advertisements  and  publishing 
department  should  be  addressed  to  the  editor  of  The  Engineer,  163  Strand, 
London,  W.  C.  «  Terms  of  subscription,  in  advance,  half-yearly  in  England, 
14«.  t>d ;  yearly,  £1,  da.;  China,  Japan,  India,  £2,  6d.;  other  countries, 
including  United  States,  £1,  I6s. 

Engineering.  Subscriptions  yearly,  payable  in  advance,  as  follows:  United  King- 
dom, £1,  9«.  2d.;  India,  China,  Japan,  £*2,  6({.,  thick  paper;  the  continents 
of  Europe,  America,  Australia,  £2,  6d,  Foreign  subscriptions  when  sent  by 
post-office  order  shonld  be  addressed  to  the  publisher,  Mr.  Charles  Gilbert, 
36  Bedford  street,  Strand,  London,  W.  C,  and  all  accounts  are  payable  to  the 
publisher.    Checks  should  be  crossed  *^  Union  Bank,  Charing  Cross  Branch." 

Journal  de  la  marine  Le  yacht.  Marine  de  guerre,  marine  du  commerce,  naviga- 
tion de  plaisance.  Journal  hebdomadaire  paraissant  le  samedi.  France  et 
Alg^rie :  un  an,  28  francs ;  six  mois,  15  franco.  Union  postale  et  colonies :  un 
an,  30  francs;  six  mois,  16  francs.  Checks  and  postal  orders  should  be  made 
out  to  the  Directeur-G^D^ral,  55,  Rue  de  Chateaudun,  Paris. 

The  ELEOTRipiAN:  A  weekly  illustrated  journal  of  electrical  engineering,  industry, 
and  science.  Annual  subscription  198.  6d.  Published  every  Friday.  All 
lectors  relating  to  subscriptions  should  be  addressed  to  the  publisher,  The 
Electrician,  Salisbury  Court,  Fleet  street,  London,  E.  C.  Checks  and  money 
orders  should  be  addressed  and  made  payable  to  the  Electrician  Printing  and 
Publishiog  Company,  limited,  and  be  crossed  **  Coutts  &  Co."  Subscription 
rates  for  one  year,  United  Kingdom,  19«.  6(2. ;  countries  within  the  postal 
union,  24«. ;  other  countries,  2d«. 

La  LUMii:RE  ^lectrique,  journal  universel  d'iSIectricit^  hebdomadaire.  France  et 
Alg<5rie,  50  francs;  union  {postale, 60  francs.  Directeur,  Dr.  Cornelius  Herz, 
31,  Boulevard  des  Italiens,  Paris. 

The  Illustrated  Official  Journal  (Patents)  :  List  of  applications  specifications 
accepted;  patents  sealed ;  amendments;  renewal  fees  paid ;  specifications  pub- 
lished ;  designs  registered ;  illustrations  of  patents  granted  f  reports  of  cases. 
London :  Printed  by  Darling  &  Son,  limited,  :^-3  Saint  Thomaa  Apostle^  and 
31  Eastoheap,  E.  C.    Price,  M.    Published  weekly. 


478  STANDARD   BOOKS. 

PXBIODICAUB. 

Journal  of  the  Rotal  United  Service  Institutioii.  Pablished  monthly,  bj 
Uarriaon  &  Sons,  59  Pall  Mall,  London,  England. 

Lb  o^NiE  Civil,  revne  g<Sn^ral  hebdomadaire  dee  indusirieB  fran^aifleset  ^trangimsy 
bonor^  par  Im  ministres  de  sonacription  pour  les  granda  ^tablisaementi 
teohniqnes  et  scientifiqaes  de  I'^tat.  Indnatrie,  travaax  pnblies,  agrlcol- 
tore,  architectore,  bygi^ne,  ^onomie  politique,  sciences,  arts.  Souserip- 
tioD  par  an :  Paris,  36  francs;  d^partements,  38  francs;  stranger  (union  port- 
ale),  45  francs.  Admipistration  et  reaction :  Paris,  6,  Rae  de  la  Cbaoss^e- 
d'Antin. 

Electricity.  Bevue  scientifique  illastr^e  bebdomadaire  paraiasant  tons  les  samedia, 
arec  le  concourset  la  collaboration  des  prinoipanx  <Slectricien8  et  ing^nieoa 
frail 9ais  et  strangers.  Administration  et  redaction :  31,  Bonlevard  des  Ita> 
liens,  Paris.  12  francs  per  year  in  France,  15  francs  for  conntries  irithin  tin 
postal  nnion.    Year  begins  January  1. 

Annales  industkielles  paraissant  tons  les  dimancbes.  18,  Rue  Lafayette,  Pane. 
Subscription,  30  francs,  Paris ,-  36  francs,  department.  To  foreign  countries, 
postage  is  charged  in  addition. 

The  United  Service  Magazine.  A  monthly  review  of  all  questions  affectiug  na- 
tional interests.  Offices,  15  York  street,  Coveut  Garden,  W.  C.  Price,  single 
copy,  U. 
'  Revue  militaire  de  l'etranger  paraissant  les  15  et  30  de  cbaque  mois.  Editeurs: 
L.  Boudoiu  et  Cie.,  30,  Rue  Danphine,  Paris.  Price,  -  foreign  countries,! 
year,  15  francs  ;  6  months,  7  fpancs,  50  centimes. 

Revue  maritime  et  coloniale  paraissant  le  1^^  de  cbaque  mois,  par  livraason  d'an 

moins  15  feu i lies  gr.  iu-8^  avec  figures  dans  le  teste  et  planches,  et  formant 
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